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Crews rehearse each specific 
job with sample structures 


before starting field erection 
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A Step Toward Reconciliation 


One of the stumbling blocks to expansion 
of the public utility industry has been the un- 
certainty of the effect of the Holding Company 
Act upon the management of a large part of 
the industry. The utilities tried to secure 
through the courts a legal decision, but were 
blocked by the government forces who insisted 
that the courts confine their findings solely to 
the phase of registration. That decision deter- 
mined nothing as to the operations of the most 
important part of the act, namely, Section 11-B. 
Maybe this could be decided in another legal 
battle, but, aside from its cost, it would con- 
sume a lot of time and further delay recovery. 


During the past month another effort has 
been made to settle this matter that promises 
to be much more constructive than litigation 
ever could be, much quicker in its determination 
and much less likely to leave wounds difficult to 
heal. Chairman Douglas of the SEC, in an 
exclusive statement in ELectricaL Wortp of 
last week, has stated the policy the commission 
intends to follow in the administration of the 
act. While there is no question but what it 
intends to administer the act as written, it is 
evident that the chairman and the other mem- 
bers of the commission are sincerely endeavoring 
to carry out the provisions of the act in a 
constructive and not a destructive way. 


The commission has asked that it be not 
required to take the initiative in any necessary 
reorganization, but that the members of the 
industry co-operate by bringing their plans 
to the commission that it might help them, 
in so far as the act permits, in arriving at a 
just and practical solution. This attitude nat- 
urally brought a quick response from the util- 
ities. A committee of executives of the largest 
holding company groups has been formed and 
has announced its desire to co-operate with the 
‘ommission. Initial conferences have been held 
ypening the way for a discussion of the differing 
oints of view. 


This is progress—in fact, it is the first 
forward step taken since the act was signed 





that holds any promise of reconciliation be- 
tween the Administration and the utility indus- 
try. The differences in point of view with 
respect to the act are by no means insignificant, 
but when these problems are threshed out by 
men of sincere purpose, whose mutual desire is 
a friendly, constructive solution, surely it is not 
too much to expect that a reasonable way will 


be found. 


Finding a solution in this way is much 
more to be desired by the utilities than by liti- 
gation, if for no other reason than its favor- 
able effect upon utility investment. Litigation 
has a way of creating doubt and fear, whereas 
an agreement arrived at through discussion 
carries with it restoration of confidence. Within 
the next few years utility securities are going 
to need all the confidence they can secure. A 
period of reconstruction and expansion of plant 
and system facilities is ahead which will require 
large quantities of new capital. This money, 
both equity and loans, can be secured at favor- 
able rates only if the elements of doubt and 
fear have been eradicated. 


Of course, this matter of fairly adminis- 
tering the Holding Company Act does not 
solve all of the difficulties between the industry 
and the Administration. There is still the TVA 
and other power district questions of dupli- 
cation of existing lines or the purchase of pri- 
vate properties at other than point-of-gun prices. 
There is once more the possible use of pump 
priming money to encourage cities to engage 
in municipal utility enterprises, which certainly 
raises the question of the Administration’s sin- 
cerity in extending peace overtures to the utility 
industry. 


Nevertheless, an important milestone will 
have been passed when the Holding Company 
Act issue is settled with mutual satisfaction. 
It may not immediately bring a train of utility 
construction expenditures in its wake, but it will 
most certainly hasten the planning of new fi- 
nancing, which is the prerequisite to any sub- 
stantial construction program, 
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HEN workmen ask to have 
their vacations deferred so 
that they may have their 


hands in a particular line construc- 
tion job, it is evidence that they ex- 
pect the job to be pretty interesting. 
That is what happened when the 
Toledo Edison Company was about 
to start building 20 miles of 132-kv. 
single-circuit transmission line last 
fall. The reason for such interest in 
the job was the fact that it was 
planned, staged, in a definite pro- 
gram, with every actor coached and 
rehearsed in his part to the purpose 
that the work should go along 
smoothly and rapidly. And, largely 
because of the interest of the men, 
that is the way the job did go along; 
20 miles of H-frame, wood pole line 
built in two months without any un- 
toward happenings at all, without a 
single lost-time accident, not even 
a mashed finger. 

Interconnection has existed be- 
tween the systems of the Toledo 
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>< Production Technique 


By P. R. KNAPP 


Superintendent Transmission and Distribution, Toledo Edison Company 


Edison, the Ohio Public Service and 
the Ohio Power companies for about 
fifteen years. But power interchange 
and mutual help possibilities have 
been rather restricted by two trans- 
formations and a 66-kv. tie between 
the Toledo Edison and the Ohio 
Power systems. In 1936, as the loads 
on these three systems increased, the 
depression surplus of generating ca- 
pacity was gradually absorbed. The 
Toledo and Ohio Public Service sys- 
tems were faced with the need of 
additional power. Joint economic 
studies of the situation pointed to 
the advisability of locating addi- 
tional generating capacity at Toledo 
and increasing the interconnection 
between the Toledo and Ohio Power 
systems by building a 132-kv. tie 
line. It was agreed that each of these 
two companies would build a _por- 
tion of this new line; Toledo Edison 
to build 20 miles to Pemberville and 
Ohio Power to build between Pem- 
berville and Fostoria, as appears on 
the accompanying diagram of the 
interconnected systems. 

Many considerations contributed 
to the choice of wood-pole “H” 
frame construction for the Toledo 
Edison portion of the line. The two 
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of the new line 


most important points were, first, a 
preference for horizontal arrange- 
ment of conductors to reduce trou- 
bles from “dancing conductors,” a 
phenomenon too frequent for com- 
fort in northwestern Ohio, and, sec- 
ond, the inherent high impulse 
strength of wood-pole construction. 


Manufacturers co-operate in design 


The general features of the design 
are shown in one of the illustrations. 
Western red cedar poles in 60- and 
70-ft. sizes were used. The crossarms 
were made up of two 3-in. x 10-in. x 
29-ft. fir timbers, one on each side 
of the poles, assembled in _ truss 
formation, with hardware from Hub- 
bard & Company and the Ohio Brass 
Company, which assisted in working 
out the design. Three-pole structures 
were used on angles of ten degrees 
and over. Wood strain insulators 
were used on all guys. 

The “flying tap” connections 
made at the ends of the horizontal 
angle irons fixed to the tops of the 
poles as shown in the drawing of 
the standard structure were sug: 
gested by Wade Burleson of the Ohio 
Brass Company. By this means 
greater value of the wood insulation 
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is altained than if the ground wire 
were run straight up to the top of 
the vole. 





Holes for the poles 


Digging was done with a two-man crew 
using a Highway trailer digger mounted 
on an F.W.D. chassis. Bottom of holes 
were kept at the same elevation in order 
automatically to level structures. A _ sur- 
veyor’s level and rod were used. Digger 
carried trestles and, after digging holes, 
placed poles on trestles in position to en- 
able assembly crew to work breast high 
and to leave structure in correct position 
for final erection. 
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The last step in the assembly consisted of attaching a jig to lift 
This consisted of structural steel sections welded 
with a short length of chain at each end of hook around 
et and with two lifting slings and an eye for the crane hook. 
This jig automatically spaced the poles the correct distance apart 
and was attached slightly above the center of gravity of the struc- 
The proper placement of the poles on 


the stru 
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each pol 


ire by. 


ture to keep it butt heavy. 


Speeds Line Construction 


When the construction of a proj- 
ect is authorized there is a decided 
tendency, especially on the part of 
experienced personnel, to adopt 
standard practices. The orthodox 
tried and proved methods are more 
or less “fool proof” and results can 
be forecast with reasonable certainty 
based on past performances and rec- 
ords. There is also a certain varying 
amount of personal reputation risk 
that goes hand in hand with the par- 
enthood of new methods. However, 
in contemplating the erection of this 
line it was decided to lay aside meth- 
ods formerly used and see if better 
ways of doing old things could not 
be devised. 

In general, the procedure con- 
sisted in first breaking down the 
complete construction project into 
its various logical subdivisions. Then 
each of these steps was treated as a 
separate problem. Several possible 
solutions were worked out for each 
step. In doing this a scale model of 
a standard structure was used ex- 
tensively. Usually a “preferred” so- 
lution was found. However, all solu- 
tions having possibilities were listed, 
the thought being that what was 
finally adopted for actual field use 
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Assembly of structures 


A crew of eight men followed imme- 
diately behind the digger and assembled the 
structure, including placement of angle irons 
for flying taps, down grounds and insula- 
tors. 


would of necessity be a compromise 
between various conflicting factors 
and that what might be a second or 
third preferred solution for one step 
when considered by itself might be- 
come the most desirable solution 
when considering the integrated 
steps as a whole. 


Work highly mechanized 


Economically justifiable mechan- 
ization of the work was carefully 
considered in working out the vari- 
ous possibilities. Then the different 
steps were co-ordinated and the rela- 
tionship between the construction 
established. | Economic 
studies of the costs and load factors 
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was all that was necessary to pick up the complete assembly with 
No tag or guy lines were used. 

A few men from the assembly crew guided the butts, and as the 
entire structure was clear of the ground before lowering there was 
no annoyance from butts kicking some earth into the holes and 
disturbing their elevation. 
per day (1% miles). 


As many as fifteen structures were set 


This assembly proceeded more rapidly than had 


the trestles by the digging crew caused this jig location to be in been anticipated, so much so that insulator shipments did not keep 
‘pproximately the same vertical plane as the pole holes so that pace, and the last 2 miles had to be erected without insulators as 


actual ¢ 


Was directly over the jig. 


Etectric aT 


Wortp + May 21, 1938 








ection consisted merely of backing the truck crane in be- 
tween poles so that the crane hook with the boom raised 60 deg. 
Thus only a direct lift with no booming 


appears in these pictures. The insulators were set later by using the 
“breeches buoy” illustrated in another group of pictures. Back-filling 
used a crew of ten men. 
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The breeches buoy 


On the last 2 miles of line delivery delay caused structures to be erected without insulators 
attached. The 40-ft. boom on the crane used for erection was replaced with a 60-ft. arm. 


A man and a string of insulators were raised in the breeches buoy 





called a “blind diaper’ 


by the linemen—and the insulator attached from one position of the crane. The breeches 
buoy was also used for checking conductor clearances over highways and telephone and 
other lines. This device was much faster than climbing and it eliminated a considerable 


amount of spur work. 


on various types of construction 
equipment played a large part in 
sorting out the best over-all com- 
bination of step solutions. A “sce- 
nario” was then carefully written up 
describing each step in the construc- 
tion, with the number of men to be 
used and the duties of each man. 
Material was secured for one full 
size typical structure. This was as- 
sembled and erected several times to 
test and prove out the methods to be 
used, also to assist the development 
of several jigs and tools. Just prior 
to the start of actual construction a 
“dress rehearsal” was staged, at 
which time the men were ‘instructed 
in detail as to their individual duties. 


This may appear to have been a 
rather involved procedure; if so, it 
is in the telling, because actually 
the work was extremely interesting 
to all connected with it. It was at 
this time that the requests for va- 
cation postponements were made. 
We had the satisfaction of having 
explored and exhausted all the va- 
rious possibilities within our own 
mental boundaries. At all events the 
end results seem to justify very well 
the methods used. 

The work was done entirely by the 
company distribution department, 
without increasing its number of 
skilled men. Construction time was 
two months. Only one new piece of 


major equipment was purchased 


this job and that was a comp: ‘a- 
tively recent development in t: ck 
cranes. This crane can wheel © er 
highways at 30 m.p.h. and its 0- 
bility was an important factor in the 
construction of the line. As) all 
tractor with winch was rented. -ey- 
eral special tools were designed and 
fabricated by the distribution de- 
partment. The rest of the equipnient 
used was part of this department's 
regular tools. 


Crews and materials organized weil in 
advance of operations 


The clearing crew started one 
week ahead of the construction crews 
and was the last to finish. They 
cleared timber at first just sufh- 
ciently to permit erection and wire 
stringing. Also they did all bridge 
building work across creeks and 
ditches, after which they removed all 
timber within falling distance of line 
and attached warning signs. 

Material was received at three 
railroad sidings close to the line, 
one at each end and one at the cen- 
ter. One-half of the material was 
shipped to the center location and 
one-fourth to each end. All material 
was unloaded with the truck crane 
and a crew of three men. Shipping 
schedules were planned to minimize 
storage and enable as much loading 
directly from car to distributing 
trucks as possible. Old stubs were 
used to build loading platforms at 
truck body height at each receiving 
point. Wire reels were placed on 
these platforms with the crane to 
permit two men later to roll these 
reels onto trucks while the crane was 
working elsewhere on erection of 
structures. 





Three No. 4/0 H.D. bare copper conductors and two %-in. Copper- 
weld ground wires were strung. Wire was on %-mile reels. All five 
were pulled simultaneously with a small 
Power winch on the tractor was used only on sagging. It was found 


Allis-Chalmers tractor. 


Wire stringing 


advantageous on dead ends after conductor had been sagged cor- to “soak’’ overnight 


rectly in snatch blocks to measure out from the crossarm the correct 
distance to clamp position, mark conductor at this point, then lower 
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in ground wires. 


conductor to ground and attach the dead ends while on th: yund, 
after which it was only necessary to lift and hook the dead end 
assembly. This procedure saved time and reduced the amint of 
skilled work required. 


Conductors were strained up and | ritted 


before sagging to predetermined te! n A 
Kearney splicing machine was used for all joints, includin’ those 
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In-Service Check for 


Current Transformers 


EED for a simple, non-techni- 
cal, non-hazardous and inex- 
pensive method for detecting 

inaccurate current transformers in 
service has been met on the Phila- 
delphia Electric system by a new 
scheme which may be called a vari- 
able burden test. It has proved low 
enough in cost to warrant its use as 
often as the accuracy of the asso- 
ciated watt-hour meter is determined 
on periodical test. 

As evolved up to the present, it 
differs from somewhat similar ones 
in that the test can be made whether 
or not the customer load is in use. 
Further, it requires no additional 
equipment or special technical knowl- 
edge on the part of the meterman. 
Also, it has the coincidental ad- 
vantages of detecting grounds on 
normally ungrounded wires where 
the condition is causing loss and 
tampering consisting of resistance 
by-passes in the secondary conduits 
and condulets, the latter being one 
not easily inspected where it is ad- 
jacent to high-voltage conductors. 


Some of the causes of inaccu- 
racies in current transformer and 
related circuits located by this 
method are: 


1. Short circuit in the primary winding. 

2. Short circuit in the secondary winding. 

3. Overburdening of the secondary by 
poor internal transformer connections to 
the terminal block or the associated circuit. 

4. Grounding of the secondary coil or 
the normally ungrounded terminal stud to 
transformer casing when the transformer is 
mounted on grounded structures. 

5. Grounding of the normally ungrounded 
wire on grounded secondary circuits. 

6. Short-circuited wiring. 


Core magnetization produces a 
small error at light loads, principally 
on the older type transformers; it is 
of practically no consequence on 
modern transformers. Its effect may 


be dissipated by the use of a slide 
Wire resistor as an additional burden 
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By WILLIAM PLOETZ 


Chief Meterman, Primary Meter Testing Branch, 


Philadelphia Electric Company 


Metering current 
transformer 
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«<—-~ These clips are connected 
together during current 
transformer test. 
Standard and load box 
may. be connected for 


5 or 230 volts 


a 
| Phantom 
! load box 


Fig. 1—Phantom load provides variable burden 


The diagram shows the leads which, when testing the watt-hour meter, supply potential to 
the rotating standard and energy to the primary coil of the phantom load box, short cir- 
cuited at their clip connectors. This short circuits the primary coil of the load box and is 
of no consequence in so far as the rotating standard is concerned as it is not in use. 

When the heavy load (5-amp.) switch on the secondary of the phantom load box is closed 
the secondary of the phantom load box and current coil of the rotating standard are con- 
nected in series with the passing load of the instrument transformer secondary. 

When the switch (S) is opened, the impedance of the above combination is added as 
additional burden (of approximately 50 volt-amp.) to the current transformer, and when 


it is closed this burden is out of the circuit. 


The switch (S) is opened and closed while 


observing the speed of the watt-hour meter disk; if the speed decreases when the switch is 
opened a defect in the current transformer circuit exists, in which case the speed of the 
watt-hour meter will change synchronously with the switch operation. If no change in the 
speed of the watt-hour meter disk occurs when the switch is open or closed no defect exists. 


when at least 50 per cent of the 
rated transformer current is flowing. 


The variable burden method 


The variable burden test method 
for current transformers is based on 
the essential characteristic which 
causes a transformer to maintain its 
current ratio at any secondary bur- 
den within a reasonable value of 
its volt-ampere rating. This is made 
possible because the voltage across 
the secondary varies automatically 
with the burden, thereby maintaining 
the correct ratio between the primary 
and secondary amperes. 

When a turn-to-turn or layer-to- 
layer short circuit develops in either 
the primary or secondary windings a 
closed circuit exists within the trans- 
former windings. The effect of this 
closed circuit is to absorb the mag- 
netic flux produced in the core by 
the load current in the primary, with 








the result that the secondary voltage 
is not free to rise and fall in propor- 
tion to the load current. 

Likewise, the secondary voltage is 
not free to change in the proper pro- 
portion when a secondary burden 
within the rating of transformer is 
added, and the current is decreased 
instead of being maintained, as would 
be the case with a good transformer. 
This is the essence of the test. 

Under service conditions, the 
amount of burden connected to cur- 
rent transformers may vary in dif- 
ferent installations, but whatever the 
value in any installation, the impe- 
dance is constant. This is true of 


watt-hour meter installations. There- 
fore, if a rheostat, or a variable im- 
pedance, is used in connection with 
an ammeter, and connected in series 
with the watt-hour meter at the test 
switch on the passing load of the 
customer, the current value will vary 
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Fig. 2—Watt-hour meter test equipment serves also for 
current transformer check 


synchronously with the insertion and 
removal of this added burden if a 
defect exists in the current trans- 
former or wiring; however, if no 
defect exists, no variation will occur 
as the secondary voltage will rise 
and fall with the insertion and re- 
moval of burden, maintaining a 
current constant in ratio with that 
of the primary. Considerable varia- 
tion in load does not defeat this 
observation as the cutting in and out 
of the test burden can be made non- 
synchronous with the load changes. 

When no energy is being used by 
the customer, a simple variation in 
test procedure makes evident the 
same defects. A test lamp of 50 
watts (115-volt rating), such as is 
used as a pilot lamp in normal watt- 
hour meter tests, is placed in series 
with the transformer secondary; the 
reverse transformation then takes 
place. 

If a defect in the wiring or trans- 
former exists, the lamp will burn at 
approximately maximum candle- 
power; if no defect exists, the lamp 
will merely have a reddish glow. 
This is evident, because a short cir- 
cuit within the coils of the trans- 
former removes the reactance of the 
transformer and therefore produces 
no appreciable decrease in the lamp 
current. Likewise, a ground or by- 
pass on the associated wiring other 
than that placed conventionally will 
likewise produce no decrease in the 
lamp current. 

In all cases showing other than 
a normal performance in the current 
transformer circuit the wiring is 
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segregated from the transformer in 
order to determine whether the de- 
fect exists in the wiring or in the 
transformer. 


Only customary test equipment used 


While the rheostat-ammeter combi- 
nation was originally used, it was 
realized that this would add weight 
and cost to the existing test equip- 
ment. 

A phantom load transformer is a 
part of a standard watt-hour meter 
test equipment. An investigation of 
the characteristics of this transformer 
with respect to the feasibility of its 
use as an additional impedance 
burden for the current transformer 
was made, and it was found that 
when the primary coil was short cir- 
cuited through the existing 115-230- 
volt primary supply leads, a burden 
of approximately 50 volt-amperes was 
obtained; this made this transformer 
satisfactory for use in place of a 
rheostat or an additional impedance. 
It was further determined that the 
service watt-hour meter was a better 
piece of equipment for determining 
variations in current when the load 
was light than an a.c. ammeter which 
gives a poor indication at the low 
points of the scale. The method of 
making the test is detailed in Fig. 1. 


Method has several advantages 


1. It assures a continued integrity 
of the transformer by providing a 
check method on the condition of the 
transformer which can be made at 
the time of a watt-hour meter test. 

2. It makes for logical economy 


when it eliminates a large item 
expense to the utility and inconyv: 
ience to customers in changing a). 
testing transformers which afterwa: 
have shown no results which warr:»\| 
it. 

3. It justifies the establishment of 
the policy that these transformers 
need not be tested during their peri. 
in service if they were tested for ratio 
and phase angle prior to their in- 
stallation, because an inexpensive and 
certain method, using only standard 
meter testing equipment and requir- 
ing but a few moments of time for 
the test, can be incorporated in the 
watt-hour meter test procedure to 
determine if a defect exists that is 
making an appreciable difference in 
the accuracy as originally deter- 
mined. 

4. The method makes possible an 
automatic check immediately after 
the installation of the transformer in 
service, which determines that all 
of the transformer secondary output 
is delivered to the watt-hour meter by 
making apparent the existence of 
grounds or short circuits on the sec- 
ondary wiring, test switch, watt-hour 
meter current coils and current trans- 
former secondary terminal _ block. 
This will prevent losses from defec- 
tive wiring continuing indefinitely, 
and those resulting from defective 
transformers existing from their in- 
ception to the time of their removal. 

5. The method may be used 
whether or not the customer is using 
energy. 

6. Tampering conditions existing 
at current transformer secondary 
terminal blocks, conduit condulets 
and other hidden points which are 
too close to high voltage for visual 
detection become automatically ap- 
parent during this test. 

7. Decreases the number of acci- 
dents resulting from bridging current 
transformers on low-tension circuils 
as well as from all other causes, as 
practically all transformer changes 
are eliminated. 

This method is equally applicable 
in other fields where the current 
transformer performance is dou)tful. 
In such cases, unless a watt-hour me- 
ter is in the same secondary circuit, a 
multi-range ammeter and a slide wire 
resistor of a few ohms will suffice on 
loaded circuits. 

This variable burden method has 
been in use since September, 1937, 
and several important discoveries of 
transformer failure have resulte«. 
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Public Relations 


Brought Down to Earth 


Altoona District Representative Plan 
Reduces and Removes the Causes of 
Unsatisfactory Relations With Consumers 


By J. H. SHEARER 


President and General Manager Pennsylvania Edison Company, Altoona, Pa. 


EADERS of the public utility in- 
dustry tell us that our big- 


gest job today is to earn and 
to hold favorable public relations. 
Our customers are a most important 
segment of our public. 

American business as a whole has 
also taken a new interest in this prob- 
lem. But while this interest on the 
part of general business may be con- 
sidered a relatively recent develop- 
ment, we in the public utility industry 
know that for years an imposing 
number of the operating companies 
have recognized public relations as 
the localized, “grass-root” problem 
that it is, and have worked at the job 
unremittingly. 


Good relations must be earned 


This experience has taught valu- 
able lessons to the managements of 
operating companies. Perhaps the 
first lesson is that the men at the top 
must believe in good public relations. 
Second, the employees, prospective as 
well as present, must also believe in 
good public relations. Third, the en- 
tire group must realize that good 
public relations have to be earned. 

We take it for granted that service 
must be adequate and reliable and 
cheerfully rendered and that electric 
bills must be so reasonable from the 
customer’s point of view that the 
majority of the people feel they are 
getting value received for their 
money, 

Bui we find, in our operations, that 
something more is necessary. Good 
public relations must be earned, but 


they must also be held. 
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And it is therefore as a part of the 
job of keeping everlastingly at it that 
we turned to the District Representa- 
tive Plan early in 1936. 

The plan is not new to the indus- 
try. As I recall, it started some fif- 
teen years ago, and therefore the 
general reasons for inaugurating the 
plan are well known. However, our 
reason was perhaps a little different. 
We found out that it was one thing 
to work your way up to the top of a 
plateau of good public relations, but 
it was something else to stay there. 

For public relations can be mer- 
curial. They can vary with the tides 
of business, with political onslaughts, 
with changes in the local standard of 
living or with copy in the local news- 
papers announcing a new investiga- 
tion of the local company, of some 
other operating company, or even of 
the troubles of a group of affiliated 
companies. 

As far as one customer is con- 
cerned, public relations with that 
customer may be reversed in two 
minutes by an unsatisfactory tele- 
phone conversation, by a tactless dis- 
connection of electric service, or by 
some other careless customer contact. 


Holding on to good relations 


It was to pin down our hard-won 
public relations, to keep these rela- 
tions satisfactory, to protect the cus- 
tomer from the causes of poor public 
relations and to remove any such 
causes as fast as they could be dis- 
covered that we adopted the District 
Representative Plan. The accent is all 
on customer relations. 


Perhaps no demonstration is 
needed here of the favorable results 
which are bound to accrue to a com- 
pany when all of its relations with a 
group of approximately 2,000 cus- 
tomers are handled by a competent, 
courteous, willing and likable repre- 
sentative. 

Perhaps we forget sometimes the 
extent to which Mr. John Public has 
been taught to expect service. He 
likes service and plenty of it, judging 
from reports made by our district 
representatives. For the enterprising 
representative finds many ways in 
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which he can render casual services 
to the customer, small things which 
may or may not be directly within the 
realm of company and consumer re- 
lationships, but every single one of 
which, nevertheless, exerts its influ- 
ence in building up a solid friendship 
between the consumer and the com- 


pany. 


Saving the family wash 

For example, a district representa- 
tive learns during one of his calls 
that a woman in the neighborhod 
nurses a grudge against our company 
because she frequently has to do the 
family’s weekly wash twice. By tact- 
ful inquiry our representative finds 
that service wires to the woman’s 
home cross above her clothes-lines 
and are a favorite perch for birds. 
The representative issues an order 
to have the service wires moved and 
the customer is profoundly grateful. 

Another example of the importance 
of little things may be the case of 
the woman with the heavy basket of 
clothes. This woman had never been 
receptive to the friendly overtures of 
her district representative. One day 
he noticed her in the yard endeavor- 
ing to carry a heavy basket of clothes 
into her house. The district repre- 
sentative picked up the burden, took 
it into the house for the woman, and 
by that one spontaneous helpful act 
changed her entire attitude. 

One of our men found that a fam- 
ily recognized the district representa- 
tive relationship as more than a busi- 
ness friendship, to the extent that his 
presence was expected and greatly 
desired at funeral services of a mem- 
ber of the family. Yes, indeed, he 
attended the services. Our representa- 
tives tell us of dozens of such homely 
examples of ways in which they make 
themselves of service to their cus- 
tomers. 


More than a cash register 


Such examples could be cited here 
to show the effect of call after call, 
week after.week, month in and month 
out, upon people to whom we were 
formerly little more, perhaps, than a 
cashier’s desk to which, because they 
used electricity, they took or mailed a 
portion of their pay checks or relief 
checks. 

To an increasing number of these 
people we are becoming a competent, 
helpful friend, interested in their 
problems, eager to render all reason- 
able assistance in their solution and, 
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like any other real friend, asking in 
return only good will. 


Operations improved 


These, in our opinion, are direct 
and specific improvements in our 
public relations. Other results of the 
plan may be of interest. Of particular 
interest to the practical operating 
man may be the corollary advantages 
gained in reducing complaints, un- 
covering sales opportunities, mini- 
mizing service disconnections and 
reducing outstanding balances and 
delinquencies, all of which are of 
themselves subsidiary, but which, 
taken as a whole, exert a major influ- 
ence in a very practical way upon the 
intangible we call public relations. 

The Altoona district is made up of 
25,114 residential and commercial 
consumers and is operated by a 
district manager, fourteen district 
representatives and four district rep- 
resentative apprentices. The latter 
are young men with high school or 
college education who are being 
trained to extend further the District 
Representative Plan on the system. 

We credit much of our success to 
careful selection and training of the 
district representatives. The training 
program has been intensive and con- 
tinuous, and that is how we get uni- 
form application of policies. 

Our men now have first-hand 
knowledge of the conditions under 
which the consumer lives, his per- 
sonal habits and his financial stand- 
ing. There is assurance of better 
understanding between the consumer 
and the company, by reason of the 
frequent contacts between the con- 
sumer and a company representative 
authorized to make decisions for the 
company in his district. 

Even in the short period since the 
plan became operative, January 1, 
1936, there has resulted a definite 
improvement in customer relations 
because of the better understanding 
developed between the district repre- 
sentative and the consumer. During 
1936 there were no formal com- 
plaints and only five informal com- 
plaints before the Public Utilities 
Commission. During 1937 only two 
informal complaints were made. 

The company has experienced a 
general increase in revenue over the 
area covered by the District Repre- 
sentative Plan, but in attributing cer- 
tain aspects in the improvement of 
our residential business to the plan 
some allowance should be made for 





the fact that the period of its ope: .- 
tion was largely one of apprecia!'c 
gains in all divisions of the util \y 
industry. 

A striking reduction in delinquent 
accounts is one accomplishment t- 
tributed to the plan during this 
period (see chart). In January, 19:6, 
at the inception of the plan, the |.ill 
delinquency of thirty days and more 
was $52,618, or 30.21 per cent. At 
the end of December, 1937, this de- 
linquency was $15,925.32, or 8.54 per 
cent, a reduction of $36,692.68 in 
cash outstanding. 

The number of delinquent accounts 
has been reduced from 8,332 in 
March, 1936, to 1,943 at the end of 
December, 1937. Of the 8,332 in 
March, 1936, only 3,026 were paid in 
full, leaving 5,126 split or partially 
paid accounts. At the end of Decem- 
ber, 1937, of the 1,943 accounts, 
1,360 were fully paid, leaving 583 as 
split or partially paid accounts. Thus 
the number of final collection calls 
necessary by the district representa- 
tives has been reduced from 5,126 to 
583. 

Reduction in charged-off accounts 
for the year 1937, as compared with 
1936, is of exceptional interest. In 
the year 1936 charged-off accounts 
amounted to $10,927.90, while in 
1937 they amounted to $3,284.30. 

The bill delinquency of more than 
sixty days in January, 1936, was 
$24,654.83; in December, 1937, it 
was $2,038.96. 

The number of final bills in the 
final bill ledger in January, 1936, was 
1,283; in December, 1937, it was 374. 

The final bill balances at the end 
of January, 1936, amounted to 
$4,765.00; at the end of December, 
1937, they amounted to $1,378.07. 


Delinquencies source of trouble 


Mention is made of this because a 
study has shown us that our greatest 
source of dissatisfied consumers is 
consumers who are delinquent in pay- 
ing their bill for electric service. 

Cost of handling complaints and 
investigations has been reduced and 
better results have been obtained, 
because the district representative is 
in close contact with the consumers. 
with whom he has close acquaintance- 
ship and with whose situation he 1s 
familiar. He is qualified to make 
stop-watch meter tests, which are nor- 
mally sufficient to reassure cons .mers 
of the accuracy of meters. ‘t 15 
therefore, unnecessary to send « num 
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ber of different investigators who are 
not acquainted with the consumer and 
his conditions, and there is no conse- 
quent delay in the handling of com- 
plaints. 

Disconnection of consumers for 
non-payment is, in our opinion, the 
most intimate contact we have, be- 
cause by our very action we are of 
necessity inconveniencing the con- 
sumer. Obviously it is a contact that 
should be handled in an intelligent, 
courteous and sympathetic manner. 
In April, 1936 (our 
first record), 431 con- 
sumers were discon- 
nected by linemen for 
non-payment. Of this 
number 379 were re- 
connected the same 
week. In October, 1936, 
disconnection by line- 
men was discontinued 
and the district repre- 
sentatives were given 
this work. This method 
is still in effect. In De- 
cember, 1937, nine- 
teen consumers were 
disconnected for non- 
payment, thirteen of 
whom were reconnect- 
ed the same week. 

There has been a 
general increase in our 
gross revenue, not ef- 
fected by large power 
or large commercial 
accounts. The residential and com- 
mercial billing in the Altoona divi- 
sion for the year 1936 was $1,236,- 
691; for the year 1937 it was 
$1,327,456, an increase of $90,765. 
The increase in revenue was spread 
over all districts in the division. 


Delinquent 
Accounts 


Accounts 
Charged off 


Delinquent 
Balances 


Final Bill 
Balances 


Disconnects 
for Non-pay 


Sales Leads 
Turned in 


District representatives prove to be 
source of good leads 


A decided increase has been shown 
in the number of merchandise leads 
and sales of major appliances. From 
January 1, 1936, to December, 1937, 
1,366 leads were turned in from 
which sales of 298 major appliances 
resulted. The impressive part is that 
in the first year, January, 1936, to 
December, 1936, inclusive, of 545 
leads turned in 85 sales resulted, or 
15.5 per cent. In 1937, of 821 leads 
turned in 213 sales resulted, or 25.9 
per cent, indicating the improvement 
in selection of leads by the district 
representatives. 

The district representatives do not 
actually close merchandise sales; they 
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Percentage of 
Sales from Leads 





are closed by our merchandise sales 
organization from leads turned in by 
the district representatives. The sales 
organization has been provided with 
leads (in which interest to purchase 
is apparent and credit is approved) 
to keep it busy selling rather than 
looking for prospects. 

From April 1, 1936, to December 
31, 1937, the total number of requests 
for special meter tests was 89. While 
no accurate information is available 
on requests for special meter tests 
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Before and after results of District Representative 
Plan in Pennsylvania Edison Company 


prior to that time, two special meter 
testers were used constantly for this 
service. 

Accurate information on com- 
plaints is not available, but they have 
been reduced to a point where the 
number of persons employed in the 
application and information depart- 
ment has been reduced by two from 
the previous number. 

The number of cases of current 
diversion has been materially re- 
duced, as evidenced by operating de- 
partment reports, which show a 
decrease in “unaccounted-for” kilo- 
watt-hours. 

There are no meter readers, collec- 
tors, investigators, shut-off men, final 
meter readers, bill deliverers, etc., in 
the division. All of this work is han- 
dled directly by the district represent- 
atives. This affords us our natural 
contacts with the consumer. Conse- 
quently, it is not necessary to develop 
artificial means of contact. The nature 
of our business provides these natural 
contacts and they are used always 
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with the thought of making favorable 
impressions while doing the job. 


Costs of the plan 


At the inception of the plan there 
were differences of opinion as to its 
cost and the results to be expected; 
in fact, there was a decided belief that 
it would increase the cost per cus- 
tomer. A comparison of costs back to 
1931 shows that the cost per customer 
District Representative 
Plan has not been materially in- 
creased. Actual figures show that the 
cost per customer for the year 1931 
was $3.34; for the year 1937 it was 
$3.72. Included in the 1937 costs 
there is a labor item of $15,440 which 
was transferred from other depart- 
ments to the district representative 
costs, and in addition there is an item 
of $3,036 (non-recurring) covering 
the cost of the extension of the plan 
over the remainder of the system. If 
we deduct the $15,440 and the $3,036, 
we arrive at a figure of $3.43 per 
customer, or an increase of approxi- 
mately three-fourths of a cent 
($0.0075) per month per customer 
over the 1931 costs, despite the fact 
that the wage scale of 1937 is con- 
siderably higher than that of 1931. 

While there is a slight increase in 
the cost per customer, the results ob- 
tained, as reflected in this report, 
seem to justify the increase. 

There are additional savings in 
other departments not reflected in this 
report. The actual cost per customer 
cannot be correctly estimated until we 
have had a full year’s operation of 
the plan on the entire system. 

The plan provides a broadened out- 
look for the men employed in it, a 
basis for judging individual results 
and an outlet for self-expression. It 
is a form of insurance against con- 
certed action by misinformed con- 
sumers. It also provides an organiza- 
tion which, due to its flexibility, is 
capable of taking care of unforeseen 
or extraordinary conditions which 
may develop. It is helpful to depart- 
ment executives in obtaining informa- 
tion which otherwise might never be 
brought to their attention. 

The responsibility of the contacts 
for this company has been placed in 
the hands of well-trained individuals, 
each working in his own definite area. 
The small consumer is now receiving 
the personal and individual attention 
to which he is entitled. The results 
accomplished, we believe, speak for 
themselves. 
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Industry Benefits From 


Utility Wiring Proposals 


Utilities Present Case for Greater Price Range as Necessary to Bring 
Freer Use of Copper, More Branch Circuits and More Outlets — 
Propose Code Changes to Permit Use of New Lower Cost Method: 


ing* I outlined the programs 

of the electric utilities to pro- 
mote more adequate wiring and dis- 
cussed eight specific proposals for 
wiring improvements which will pro- 
vide the means for a much greater 
accomplishment than has heretofore 
been feasible. In this article I wish 
to discuss briefly how these proposals 
are in the interest of the consumer 
and of those concerned with public 
safety, how they will work to the 
advantage of electrical workers and 
of all branches of the industry, and 
how essential they are to the success 
of the National Adequate Wiring 
Program. 


[ MY first article on electric wir- 


Consumer is governing factor 


That the wiring developments and 
Code changes proposed by the elec- 
tric light and power industry are in 
the interest of the consumer is so 
apparent as not to require elabora- 
tion. They would give him the facili- 
ties that he needs and wants at a 
substantially lower unit cost than 
has heretofore been available to him. 
They would give him outlets where 
he wants them; would free his house 
from a great deal of makeshift wir- 
ing; give him full voltage at outlets, 
to operate efficiently his lamps, 
motors and heating devices; they 
would permit him to add higher wat- 
tage lamps or install new loads now 
barred because of overloaded cir- 
cuits, and they would save him the 
cost of energy paid for at the meter 
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but lost in traversing inadequate 
circuits. 

Since the day when millions of 
buildings were wired electric con- 
sumption in those buildings has in- 
creased 300 to 500 per cent, and it 
is evident to all of us that in the next 
five to ten years this consumption 
will continue its rapid increase. 
Common sense tells us that we have 
arrived at a point—in fact, we have 
passed the point—where the cus- 
tomer expects of the electric indus- 
try that it provide him with needed 
wiring facilities, and that these be 
provided efficiently as well as safely. 
Advances have now been made that 
make it possible to do the job much 
more efficiently than heretofore. 

In the last analysis the interests 
of the customer are the best interests 
of all those who serve him, for he is 
their paymaster and he decides 
whether to increase or decrease his 
use of their services, depending on 
how much he is getting for wiring 
expenditures compared with what his 
money will bring him if expended 
for other purposes. 


Inspectors and insurers 


Because of the-widely beneficial 
influence that the proposed improve- 
ments will exert upon safety, they 
are of great importance to the elec- 
trical inspectors and likewise to all 
insurance companies. They offer the 





* The previous article, entitled “Improved 
Wiring. Methods Needed to Promote Ade- 
quacy,” appeared in the May 7 issue of 
ELECTRICAL WORLD, page 51. 








most promising possibility of doing 
away with the troublesome problems 
that for years have bothered elec- 
trical inspectors and insurance rep- 
resentatives more than any other 
one thing in the field of wiring in- 
stallations, namely, the clearing up 
of untidy installations that have 
grown up over a long period of years 
and the renewing or reinforcing of 
old and very inadequate interior 
wiring. They afford the best possible 
answer to fuse problems—the bridg- 
ing of fuses and the use of oversize 
fuses—by providing so much circuit 
capacity that the temptation is re- 
moved to bridge fuses or to use 
oversizes. 


Manufacturers and jobbers 


Improvements which substantially 
increase the value received by the 
consumer per dollar expended on 
wiring and therefore attract him to 
install much more wiring are plainly 
of the greatest importance to elec: 
trical manufacturers and _ jobbers, 
for it must enable them not only to 
sell more wiring supplies but to sell 
more electrical appliances. True, the 
jobber will be under necess!ly of 
stocking a greater variety of wiring 
supplies, but this is a disadvantage 
that is far outweighed by the «reater 
market which it will open up. This 
holds true for the manufa turers 
of wiring supplies as well as for 
the manufacturers of applian:°s. It 
should hold true with respect to the 
most expensive types of wirin rigid 
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conduit and electrical metallic tub- 
ine. for the use of bare neutral in 
conduit and tubing should extend 
their field of application to types of 
installations now out of their reach 
economically. 


Contractor—dealer 


Vhat will be the effect on the 
electrical contractor of these pro- 
posed changes? Is his interest 
jeopardized by progress in research 
and development? The history of all 
lines of American business is replete 
with examples to the contrary. 
Greater business cannot fail to ma- 
terialize when an article of necessity 
and service is opened up to a greatly 
broadened market. The opportuni- 
ties presented are many-fold. Not 
only is the electrical contractor af- 
forded an opportunity to increase the 
market for his services but he is 
offered an opportunity to increase 
his profit in each wiring job. 

In spite of the fact that the con- 
sumer gets much more for his money, 
the amount of savings afforded by 
these new methods provide enough 
leeway to enable the contractor sub- 
stantially to enlarge his margin of 
profit. Furthermore, there is the 
business opportunity afforded him to 
sell more electrical equipment, which 
will follow the installation of more 
adequate wiring. More adequate 
wiring of homes is vital to the 
greater use of appliances. Supple- 
menting the normal profit from a 
greater number of wiring jobs will 
come more profit from the sales of 
these appliances. 

In 1937 there was a total sales 
volume of $890,161,649 of electrical 
household equipment, exclusive of 
tadio sets, in the United States. Only 
15 per cent of this volume was sold 
by the utility companies. Who will 
sell these appliances? The electrical 
contractor during the past decade 
has heen developing more and more 
into a salesman or merchant. An 
opportunity lies ahead for him to get 
a larger share of the appliance sales 
business. If he does more wiring 
jobs he has the greater opportunity 
to seil equipment to the customer, 
and the profit to be gained on the 
sale of a refrigerator, a range or 
water heater, on laundry equipment, 
cleaner or the table cookery group 
of appliances, is a substantial factor 
in his business. Will the electrical 
contractor hesitate in his decision to 
support these wiring proposals when 
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he once grasps a full appreciation 


of the business possibilities they 
offer? 


Electrical workers 


To the electrical workers the pro- 
posals for improved wiring materials 
and better wiring methods are of the 
utmost importance if they are to 
hold and to increase the market for 
their services. No rewiring pro- 
grams have been able to make any 
progress worth mentioning in trying 
to add to the wiring facilities in 
homes that were wired years ago. 
These homes offer the biggest mar- 
ket for the sale of labor that will be 
available for a long time to come. 

With the right kind of materials 
and methods available so that wir- 
ing can be installed at a price that 
the customer is willing to pay, ade- 
quate wiring programs can be pro- 
moted by contractors, labor organi- 
zations and electric utilities which 
would open up a vast field of wiring 
jobs. In one territory, where new 
methods of wiring have been intro- 
duced, the work of changing over to 
outdoor metering provided 240,000 
man-hours of labor for electrical 
workers in the past four or five 
years. Range installations provided 
69,000 man-hours in 1936 and in 
1937 provided 83,000 man-hours. In 
other words, wiring improvements 
open up more work. 

Because the addition of more elec- 
tric wiring in homes that were first 
wired years ago is all interior work, 
it can be done about as well in the 
winter as at any other time of the 
year. In our northern sections there 
is very little building going on for 
four months in the year. It should 
be possible to organize rewiring cam- 
paigns to fill in this idle time suffered 
by the building trades. 

There are 27,000,000 electric cus- 
tomers. When a much larger per- 
centage of these become prospects 
for wiring jobs because the cost of 
permanent wiring has come within 
the range of their purses, so that they 
feel they can afford something they 
have long been denying themselves, 
namely, additional permanent wiring 
installed by skilled workmen, the 
amount and steadiness of employ- 
ment for electrical workers are 
bound to increase. Installation meth- 
ods that do not make it necessary to 
disturb seriously the building occu- 
pants will aid materially in overcom- 
ing reluctance of householders to 


agree to have their homes rewired. 

These proposals for improved wir- 
ing materials and methods will not 
only offer a means of accomplishing 
rewiring of existing buildings but 
they will also result in the provision 
of substantially more interior wiring 
in new buildings so that the owners 
will be attracted to put a larger per- 
centage of the cost of the buildings 
into wiring and will actually increase 
the man-hours for electrical workers 
on interior wiring in new building 
construction. 


Electric utilities 


Customers’ wiring installations 
have long been the neck of the 
bottle in the development of the busi- 
ness of the electric utilities and a 
source of customer complaints. This 
has made electric utilities conscious 
for many years of the need for wir- 
ing improvements. 


Adequate wiring program 


Improvements in electric wiring 
which will .increase the value re- 
ceived by the consumer per dollar 
expended obviously offer a valuable 
adjunct to the National Adequate 
Wiring Program by providing a 
better opportunity for real selling 
effort. In fact, this is the one thing 
so far proposed that will provide a 
real and definite point around which 
advertising and promotion can be 
built. 

This is a period of intense com- 
petition for the consumer’s dollar. 
All business is exerting its ingenuity 
and redoubling its efforts to offer 
the consumer more and more at- 
tractive bargains. Business regards 
improvements in its products and 
methods as its best insurance of con- 
tinuing prosperity. Those businesses 
that do not exert themselves in this 
respect must expect at least to lose 
some share of the consumer’s patron- 
age which they have been enjoying. 

The entire history of the electrical 
manufacturing and electric power in- 
dustries has been a continuing series 
of technical and operating improve- 
ments which have made it possible 
to offer to the consumer not only the 
same thing for substantially less 
money, but a better product. Today 
the domestic customer pays less than 
two-thirds of what he paid for a 
kilowatt-hour ten years ago, only a 
little more than half of what he paid 
twenty years ago and less than a 

[Continued on page 48| 
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Network Operation Simplified 
by Supervisory System 


Recorders and Visual Indicators in Load Dispatcher’s 
Office Show Protector Positions and Operations 
and Conditions of Transformers in Network Vaults 


PERATION of an a.c. net- 

work system, with trans- 

formers located in_ street 
manholes, building basements and 
even in the upper stories of tall 
buildings, introduces problems of 
no mean dimensions. With the net- 
work in Chicago increasing rapidly 
in capacity, questions continually 
arising became increasingly impor- 
tant, and it was decided by engi- 
neers of the Commonwealth Edison 
Company that a system of indicating 
all protector operations and the con- 
dition of transformers on a visual 
diagram in the local dispatcher’s of- 
fice would be a valuable adjunct to 
the network system. This supervisory 
system reduces the time required for 
clearing feeders to be worked on, 
gives a continuous check on the con- 
dition of apparatus and materially 
assists in the supervision, develop- 
ment and planning of the network 
system. 

The Chicago network system, 
started in 1933, now contains 150 
transformers located in three dis- 
tricts—the largest an area south of 
the “Loop,” the next a smaller area 
north of the Chicago River east of 
Michigan Avenue, and other isolated 
or “spot” areas consisting of large 
buildings or parts of city blocks. All 
these areas are within the so-called 
inner zone of the old d.c. territory 
and are fairly close to the Edison 
Building, in which the load dis- 
patcher’s office is located. It is now 
expected that the number of trans- 
formers will be increased to about 
500. 

The length of time it took to per- 
form switching operations greatly 
reduced the benefits to be gained by 
the automatic features of the ac. 
network scheme. 
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For example, in order to take a primary 
feeder out of service it was necessary to 
send traveling operators to every “spot” 
vault (one where only two or three trans- 
formers supply an isolated load) to check 
the position of the network protectors and 
lock open the protector being taken out 
of service, making sure that at least one 
of the other protectors was closed. It was 
even necessary at times to lock another 
protector in the closed position and take 
it off automatic, an undesirable practice 
in case of primary feeder trouble. This 
was done so that the customer’s load 
would not be momentarily interrupted 
during the switching operation. Repeating 
this step in many vaults, but depending 
upon correct automatic protector operation 



































in cases of networks supplied from more 
than three transformers, it took about 
two hours to check and remove a primary 
feeder from service and ground the sec- 
tion to be worked on, and another two 
hours to put the feeder and transformers 
back in service. 


Another weakness in a. c. network 
operation was the difficulty of relay- 
ing all types of faults, especially on 
the secondary windings. A means of 
indicating gradually increasing tem- 
perature or pressure in the trans- 
formers was felt to be desirable, and 
the value of a supervisory system 
in thus indicating faults in their in- 
cipiency alone fully justified _ its 
expense. 

A third disadvantage of the unsu- 
pervised network was the lack of 
definite knowledge of the re- 
lationship between automatic 
protector operations and_ the 
causes of them. © The num- 
ber of operations per day 



































In the load 
dispatcher’s office 


Panels showing the network set 
into the system board. 


For the record 

























































Recorder cabinet provides 4 
printed record of each protector 
operation and transformer trouble 
with time of operation. Key cabi- 
net controls operating supply, 
alarm signals and has provision 
for future remote control of 
primary feeders. 


ExectricaL Wortp + May 2!, 1938 





OO 











or per week could easily be obtained 
by means of counters, but the times 
of operation and particular causes 
could not be readily determined. 
Excessive operations in any period 
of time could generally be traced to 
such a cause as a near-by regenera- 
tive motor or a territory with a very 
licht load. Other causes of protector 
operation, such as phase displace- 
ment resulting from shifting of load 
or transmission line switching or 
changes in secondary load, could not 
be readily traced. A better knowl- 
edge of these underlying causes has 
a definite value in system planning. 
The supervisory system gives a rec- 
ord of each protector operation, and 
this can be kept for reference and 
study. 


Supervisory system the answer 


For these three reasons it was de- 
cided to install a remote-indicating 
supervisory board in the load dis- 
patcher’s office: 

1. Showing all protector positions, both 
closed and open. 

2. Showing transformer in trouble. 

3. Printing record of protector opera- 
tions and transformer trouble, showing 
the transformer number, type of indica- 
tion and the time that the signal was 
transmitted. 

1. Providing telephone terminal in each 
vault, for the convenience of traveling 
operators and repair crews in quickly con- 
tacting the load dispatcher. 

The system selected is that made 
by the Autocall Company of Shelby, 
Ohio. It consists of a signal board 
built into the regular load dispatch- 
ers diagram and has four lights for 
each transformer. The lights indi- 
cate: (1) Protector open, (2) pro- 
tector closed, (3 and 4 in parallel) 
transformer trouble. Lights 3 and 4 
are paralleled to avoid the possi- 
bility of a single lamp being burned 
out at the time a signal of trans- 
former trouble is being transmitted. 

A recorder cabinet installed near 
the load dispatcher’s board provides 
telephone terminals, alarm signals, 
Operating bus voltmeter and amme- 
ter, provision for future remote con- 
trol of primary feeder switches, and 
the printing recorder. 

1 . . 

The load dispatcher will depend 
almost entirely on the visual indi- 
cator when he performs switching 
Operations, The printing recorder 


will be used only for system analysis 
and ystem planning work, or for 
retaining a record of a transformer 
In ti 


ible. Telephone terminals in 
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In the network vault 


The transmitters are in sealed boxes, two for 


cable is used in all supervisory circuits. 


each network transformer. Lead-covered 





The watchman on the transformer 


A network transformer showing pressure-temperature device inserted in breather opening. 
‘'en pound rise in pressure, or 70 deg. oil temperature closes a contact to actuate a trans 


former trouble signal. 


each vault will connect with a key 
cabinet located on the load dispatch- 
er’s desk. 

Supervisory equipment in each 
network vault consists of auxiliary 
contacts mounted on each trans- 
former for the transformer trouble 
indication, auxiliary contacts on the 
network protectors to indicate closed 
and open operation, and two trans- 
mitters, mounted in a sealed box, for 
each network transformer and asso- 
ciated protector. The transmitters 
are used for controlling the coded 
signal of the trouble or protector 
operation over the pilot wires to the 
load dispatcher’s office. 

The breathers have been removed 
from the transformers. Into each 
breather opening there is inserted a 
thermal element, which extends into 


the oil and is adjusted to close its 
contacts when the temperature rises 
to about 70 deg. C. There is also a 
small pressure bellows connected to 
the same opening, which is adjusted 
to operate on a 10-lb. rise in pres- 
sure. These settings may be quickly 
changed from time to time, as ex- 
perience dictates. Either high tem- 
perature or high pressure closes the 
same contact and completes the cir- 
cuit through the operating coil of 
the transformer trouble transmitter. 
The network protector’s auxiliary 
contact similarly completes the cir- 
cuit through the operating coil of the 
protector transmitter. 

The transmitters are the “brains” 
of the signaling operations. Each 
transmitter has an insulated disk 
with notches cut in its periphery and 
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a small coil-operating ratcheting 
device, which turns the disk one-half 
a revolution whenever a signal is 
being transmitted. Into the insulated 
disk has been inserted a series of 
segments, the length of which and 
the distance between which desig- 
nate the code message to be sent out 
by the transmitter. This operation 
can be very simply likened to a per- 
son operating a dial telephone, the 
transmitter automatically giving the 
proper impulses, corresponding to 
its transformer number and its type. 

In the load dispatcher’s office is a 
decoding apparatus, which consists 
principally of selectors very similar 
in principle to the selecting appara- 
tus of an automatic telephone. The 
selectors operate the proper relay to 
change the indicating light on the 
dispatcher’s board and stamp a rec- 
ord of the signal on the printing re- 
corder tape located in the recorder 
cabinet. A time stamp also prints the 
time of operation. 


Network has been zoned 


The a.c. network has been divided 
into three zones in the laying out of 
the supervisory system, with a single 
set of pilot wires including every 
transmitter in its zone. There are 
three supervisory circuits with fifty 
transformers per circuit in the pres- 
ent installation, but the selectors in 
the decoding cabinet are capable of 


ultimately handling six circuits with 
a total of 500 transformers. It should 
be borne in mind that there is no 
relationship between a single super- 
visory circuit and the several 12-kv. 
primary feeders which supply the 50 
to 100 transformers in a zone. 

The set of pilot wires consists of 
an eight-conductor cable, three con- 
ductors being used for positive, 
negative and signal circuit out; three 
for positive, negative and signal cir- 
cuit in, and two for telephone circuit. 
The three outgoing wires are con- 
nected in the last vault to the three 
return wires, so that in reality there 
is a three-wire loop through each 
transmitter in each vault in series. 

In order that no two transmitters 
will attempt to send their signals at 
the same time, the operating circuit 
to all other transmitters is opened 
when any transmitter starts to oper- 
ate. The positive wire goes through 
each transmitter in onc direction and 
the negative goes out in the reverse 
direction. Thus, when the transmitter 
opens the operating circuit, it re- 
moves positive feed to all trans- 
mitters beyond itself and removes 
negative feed to all transmitters up 
to itself. Closing of contacts in 
either the protector or the trans- 
former starts the ratcheting of the 
disk in the transmitter, and that 
transmitter will continue through its 
coding operation provided it has 


both positive and negative feed. ‘{ 
only the one transmitter is sendin 
it will immediately send its full coc 
signal. If more than one transmitter 
starts to operate at once only ove 
can have positive and negative feed 
and complete its message. When it 
finishes it will give operating fed 
to the next transmitter in serics. 
This transmitter will send its mes- 
sage and close the operating circuit 
for succeeding transmitters. It takes 
four seconds for a transmitter to «o 
through its code signal. 


Simultaneous operations few 


If the entire one hundred protec- 
tors in one zone in the ultimate in- 
stallation should try to operate at 
once it would require about six min- 
utes to indicate and record all opera- 
tions, but since only about twenty 
transformers are connected on a 
primary feeder, the opening of a 
primary switch will require only 
about one minute to complete its in- 
dication. This is probably the larg- 
est number of simultaneous indica- 
tions that will be required at any one 
time, except during light-load peri- 
ods, when phase displacement pro- 
duced by shifting of load at a gene- 
rating station, from one high-tension 
bus to another, might cause half of 
the protectors to open, requiring a 
little over two minutes for the send- 
ing of all indications. 





Industry Benefits From 
Utility Wiring Proposals 


[Continued from page 45] 


quarter of what he paid forty years 
ago. For a lamp that has improved 
37 per cent in efficiency he now pays 
one-third of what he paid fifteen 
years ago. 

Among electrical appliances a wide 
quality and price variety is offered 
to the market, but the average price 
of electric refrigerators purchased 
by consumers has been reduced more 
than two-thirds in the past fifteen 
years. The average price of washing 
machines has been reduced more 
than half. The average price of elec- 
tric ranges .and flatirons has been 
reduced 25 per cent and the average 
price of other electrical appliances 
has been similarly reduced. During 
all this time the product has been 
greatly improved, so that whether a 
purchaser buys an expensive or in- 
expensive appliance he obtains much 
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more for his money than was pos- 
sible only a few years ago. At the 
same time the volume of business 
has increased, resulting in more total 
wages for electrical workers and 
larger income for contractor dealers. 
The course industry generally has 
taken to promote its business must 
be good business for electric wiring. 

I mentioned the fact that this 
program to improve wiring is the 
one thing that provides a definite 
point about which advertising and 
promotion for the National Adequate 
Wiring Program can be built. The 
Better Light-Better Sight Program, 
which has had such remarkable suc- 
cess, began to make real progress 
when efficient lamps to fit the purse 
of the average family became gen- 
erally available on the market and 
became a feature in the advertising 
campaigns. The success of the Re- 
frigerator Sales Campaign was tre- 
mendously influenced by the im- 
proved qualities of refrigerators and 


by prices which brought them within 
the reach of a substantial percentage 
of American families. The same is 
true of every other sales campaign 
that has brought expenditures from 
a larger percentage of consumers. 
The proposed Code changes are of 
vital importance to the National Ade- 
quate Wiring Program if it is to in- 
duce expenditures from a high per- 
centage of our 27,000,000 electric 
customers, for the possibility of 
featuring less expensive wiring is 
something that offers unlimited sell- 
ing opportunities. 

Improved wiring and better wir- 
ing methods that will promote more 
conductor capacity, more circuits 
and more outlets should be pari and 
parcel of the National Ade uate 
Wiring Program, and all bra shes 
of the industry should promot. this 
program, which means so mu‘! to 
the business of all who are cone:rned 
with the manufacture, insta! ation 
and use of electric wiring. 
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‘¥ NCREASING demands during 
* times of peak load, since 1932, 
-* combined with a conservative 
policy as to the purchase of addi- 
tional equipment until there is rea- 
sonable certainty that it will be 
needed, have gradually been restor- 
ing a normal relationship between 
peaks and installed capacity. But 
conditions on individual systems vary 
widely, as appeared in the discussion 





Table I—Generator Capacity and 
Aggregate Station Peaks 
30 Large Systems* 


Generator Aggregate Utilization 

Capacity Peaks Factor 

(Thousands (Thousands Weighted 
Year of Kw.) of Kw.) Ave. (%) 
1931. . 14,635 8,800 60 
1932.. 15,177 8,307 55 
1933. . 15,216 8,359 55 
1934. . Data not available 
1935... 15,146 9,840 65 
1936. . 16,348 11,822 72 
1937.. 16,871 12,150 72 


* Each of these systems had an output exceeding 
750,000,000 kw.-hr. during 1937. 


Peaks Increased During 1937 


of the Supplement to the ELECTRICAL 
Wor.p of May 7, 1938. 

To trace the changes a compila- 
tion was made of capacity and peaks 
of the 30 largest systems for which 
complete or nearly complete data 
could be found in successive supple- 
ments for the years from 1931 on. 
These 30 systems operated nearly 
17,000,000 kw. in 1937, or about 
half of the total for the industry 
(Table 1). The results appear in 
Table II, arranged in the order of 
utilization factors in 1937. 

It is evident that the margin of 
capacity over peaks was diminish- 
ing after 1933. This diminution 
continued in 1937, but at a much 
smaller rate. Only sixteen of the 
systems show a higher utilization 
factor than in 1936; fourteen went 
down. Due to the depression, which 
by the end of the year had attained 
serious proportions, the December 
peaks were lower than normal. The 
aggregate of peaks for the 30 sys- 





Table 1l—Changes in Utilization and Load Factors, 1931-1937 





——Station Utilization Factors———~ 





System Load Factors 





Co. No.t 1937 | 1936 | 1935f/} 1933] 1932 | 1931 








16....... 1086 | 14 106 95 92 97 
er 95 88 78* | 58 62 74 
ee 98 76* | 57* | 58 61* 
| 83 69* | 54 41 50 
ese crcat ae 71 72 61* | 62 74* 
Sccx 2 92 87 79 80* | 58 
Bee catatec 87 79 68 51 43 
a 80 79 79* | 68 71 68 
rE 72 64 50* | 49 50* 
Wiss ccent ee 81 67 60 56 66 
ee 76 66 64 65 7 
74 70 65* | 65* | 65* 
cen ee 7 75 69 58 66 
15 ae OE 86 75 72* | 68 70* 
Be asc 75 73 66 54 49 67 
27. 75 71 56 45* | 43 46* 
30. 72 68 65 53 57 61* 
34 71 66 64 57 52 66 
7. 70 77 68 47 49* 55* 
10 7 79 73 60 51* | 60* 
oe 69 68* | 57* | 66 62 
Me. 5 carey ee 77 70 58 57 61 
ee 69 61 49 48 52 
Mes ge 74 66* | 55 63 63 
ae 86 97 87 86 88 
ee... coe Ce 47 36 31* | 44 52* 
a... «ace ee 61 52 47 51 60 
8....... 62% | 66* | 62 53 54 58 
23. . & 72 45 31 47 63 
35. 8 52 51* | 29 30 45 














Estimated: Data incomplete. 


Numbers refer to Table I, Supplement, May 7, 1938. 
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1937 | 1936 | 1935 | 1934 | 1933 | 1932 | 1931 
63 45 50 47 58 48 45 
64 60 57 61 61 58 59 


7 56 60 62 66 58 63 


68 | 7 7 68 | 63 | 58 | 73 
53 | 52 | 54 | 50 7 | 41 | 52 
58 | 57 | 5 55 | 51 | 52 | 50 
55 | 55 | 65 | 58 | 49 | 63 | 55 
44 | 51 | 51 | 53 | 47 | 45 | 53 
52 | 52 | 50 | 55 | 50 | 43 | 48 
58 | 51 | 54 | 58 | 52 | 55 | 54 
| 
55 | 50 | 49 | 52 | 54*| 52*| 52% 
54 | 53 | 50 | 50 | 46 | 48 | 48 
7 | 66 | 63 | 63 | 62 | 64 | 63 
59 | 55 | 51 | 49 | 50 | 48 | 56 
58 | 55 | 50 | 52 | 49 | 49 | 54 


60 57 56 56 56 52 54* 
61 56 51 5 50 53 56 
59 56 53 59* 55 53 53 
55 50 52 52 52* 50 52 


67 66 63 63 62 64 63 


49 50 49 46 43 45 46 


61 56 51 50 50 53 56 
72 70 70 66 65 66 68 
59 7 57 55 57 56 58 








57 53 52 54 52 54 55 
71 59 56 2 54 54 62 











t Data not available for 1934. 
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generator capacity 


Per Cent 


7 Meese Raia Gecmiay Ree eT ES 
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Load factors of 30 large electric light 
and power systems 


tems, which had increased 20 per 
cent in 1936 over 1935, rose less 
than 3 per cent in 1937 over 1936. 
Valid inferences as to individual 
systems cannot rest solely on statis- 
tics. They must take full account of 
local conditions — interconnections, 
steam reserve on mixed systems, gov- 
ernment competition and other fac- 
tors. : 
Paralleling utilization factors, sys- 
tem load factors have also been com- 
puted. Here again the effect of low 
peaks in 1937 is evident, but whereas 
these reduced the utilization factors 
they increased the load factors. In 
general, the latter are largely in the 
range between 50 and 60 per cent. 
In six of the seven years the ratio 
between average and peak loads did 
not greatly change from year to 
year. Each system tended to main- 


tain its own level. 
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S. B. WILLIAMS, Editor 


New Wiring Methods 


N THIS issue is the second of a series of two 
I articles by the president of Edison Electric Insti- 
tute on the necessity for recognition of wiring mate- 
rials that will reduce installation costs as an impor- 
tant element in selling adequate wiring. To some 
people outside the utility field this suggestion will be 
like waving a red flag in front of a bull. Therefore, 
before passing judgment, it might be well to con- 
sider a few of the significant features of the matter. 

In the first place the utility industry is to be 
complimented on making the effort to sell the idea to 
other branches of the industry on the basis of how 
they are to benefit. There is no doubt but what 
many are going to question the sincerity of this 
approach. That is to be expected, particularly as 
one remembers some previous approaches to Code 
recognition problems. Nevertheless, the utility indus- 
try, more than at any time in the past, today realizes 
the mutual interdependence of the several branches of 
the industry and is, therefore, honestly desirous of 
working with and not against the other interests. 

In the next place the problem of relation of 
materials to adequate wiring is not the same for 
new work as for old work. In the latter case, 
whether it be a residence or an office building, ease 
of installation is important. There is not the slightest 
doubt but what some new methods and _ products 
can and will be found which will so simplify rewir- 
ing as to bring the costs down to a readily acceptable 
figure. When this happens the amount of work 
created will be greatly beneficial to all interests, 
including labor. 

On new work the situation is entirely different. 
Lower cost methods will not of themselves bring a 
greater amount of wiring any more than that a rate 
decrease will of itself bring greater consumption. 
Selling, and only selling, will improve adequacy. 
However, if covered neutral or some other method 
has the elements of a positive selling tool that are 
lacking in other methods, then perhaps it can be 
justified on that basis alone. The question of how 
much these new methods will reduce the cost of 
wiring is by no means settled. In fact, there is only 
one thing that will determine the value of these sys- 
tems, and that is the market. The experience of the 
years has shown that sooner or later every method 
finds its own market level of acceptability. 
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It is difficult to see wherein removal of manda- 
tory requirements for rigid conduit in theaters, ele- 
vators and hazardous locations is going to have an\ 
appreciable effect upon adequate wiring. Likewise. 
the 10-ft. conduit rule. Therefore such suggestion 
are apt to raise in others’ minds a question of sin 
cerity of purpose. 

If something can be done to make _ rewirin« 
easier to the point where the utilities can get back 
of that market with a strong selling campaign every. 
body else will benefit and a tremendously big market 
for utilization devices and equipment will follow. 
However, this not a matter to be determined solely 
by the utilities and the manufacturers. There are 
other people whose interests are bound up in these 
proposals, such as the contractor, the wholesaler, 
dealer, inspector and most especially labor. 

In several instances in the past labor has shown 
its adaptability to programs that have provided new 
sources of labor. There is no reason why it cannot 
do so again—provided, of course, that it fully under- 
stands what is going on and what it can expect by 
way of market promotion in return, 

The utilities have not made public any commit- 
ments on market development, but the presumptions 
are that in return for support of this program they 
will energetically get behind the promotion of wiring 
in new and old occupancies. The resulting work 
from such an effort should be very much worth 


while to everybody. 
a 


Residential Usage— 
Bulwark for Gross Earnings 


NE of the most interesting developments of the 
C moment is the extent to which both residential 
and commercial business are clinging to their pre- 
recession growth. Latest large-scale example is Public 
Service (NJ) Electric & Gas Company, which cur- 
rently is showing an 8.6 per cent increase in the sale 
of domestic service over the first quarter of last year, 
an increase of 1.49 per cent in commercial and a 3 per 
cent increase in street lighting service, while industrial 
sales for the first quarter are 16 per cent below such 
sales for the first quarter of 1937. 

The stamina of the domestic load thus is being 
again demonstrated, for it may not generally be remem- 
bered that domestic usage gained steadily in the depres- 
sion and did not drop off until 1933. By 1934 domestic 
usage was at a new high level for all time. Domestic 
revenues had slipped for two years, but by 1934 they, 
too, were close to new high levels for all time. 

Therefore, despite all the chipping away at domes- 
tic rate schedules which has taken place and the drastic 
reductions which have been made in the top steps of 
these schedules, the domestic load is again so {ar 
proving itself a bulwark of strength. The record speaks 
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for itself as a testimonial to the foresight of many 
leaders of the utility industry in hitching on behind the 
broad national sales vehicles brought out in recent 
years to build and to hold onto the residential load. 
There may be a lot more “romance” in signing up a 
10,000-kw. block of industrial power than in selling, for 
example, a thousand Modern Kitchens, but there is a 
lot more satisfaction in watching those kitchens produce 
gross in fat years and lean. Through every lean period 
it has been found that management sales efforts to keep 
up a steady flow of residential lighting, minor appliance 
and major appliance sales have provided the bulwark 
of gross so urgently needed when portions of the 
industrial load tend to evaporate. 


Now a Field Check 
for the Current Transformer 


ANAGEMENT has secured assurance of the 
M integrity of its revenue by instituting means 
to control unmetered diversion of energy. There is, 
however, a little less confidence in the rightness 
of the revenue from that three-fourths of the out- 
put that involves the use of instrument transformers, 
especially current transformers. Admittedly the meter- 
man now has at hand means for testing the watt-hour 
meter, for verifying the correctness of the connections 
and for assuring the avoidance of initial error through 
coded-color wiring. There is thus little excuse for 
inaccurate metering if the current transformer retains 
its initial ratio. For this a test method has been devel- 
oped by the Philadelphia Electric Company and it is so 
simple and direct as to afford assurance to manage- 
ment on that one missing link in confidence in large- 
load metering. 

Current transformers are highly permanent de- 
vices, but occasionally one will go wrong, and then the 
metered result is wrong. Knowledge of this possibility 
leaves a measure of doubt that is more important than 
the few per cent of revenue that might be reclaimed 
by eliminating all the incorrect situations. 

The method involves only the equipment the 
meterman would normally have with him to make the 
frequent periodic tests of the associated watt-hour 
meter. It does not involve any extra hazard nor does 
it take the time of a complete calibration for ratio and 
phase angle. It does show whether the current trans- 
former is suffering from internal shorts or opens or 
from undue external impedance to such a degree as to 
affect its ratio. 

Used in conjunction with any prescribed labora- 
tory recalibration at much less frequent intervals the 
test (described in detail in this issue) should do much 
to add the bit of confidence that current transformers 
nee! to rate them alongside the watt-hour meters 
anc voltage transformers with which they function. 
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Better Accident Prevention 
Training Needed 


OR the past two years the employee accident record 
F the electric utilities has been getting worse, and 
during that same period the construction work was on 
the increase. The answer, of course, is obvious. The 
new men have to be better trained. 

Employee accidents are costly. Insurance does not 
cover the entire cost. It does not cover, for instance, 
the increased non-productive time of a crew when one 
member has had a serious accident. And there are 
many other similar losses. Also, an experience record 
that is getting worse tends to raise compensation insur- 
ance rates. 

However, there are other sides to the picture that 
one should look at. An increasing number of acci- 
dents on construction work implies that the work is 
not progressing in the most satisfactory manner. It 
implies certain insufficiencies. These spell waste and 
added cost. Training of construction and line crews 
may seem to be time-consuming at the time when 
work is being pushed forward, but the record would 
seem to indicate that time taken for training would be 
more than made up in speed of operation, prevention 
of lost time from accidents, improved morale, etc. 

And, finally, there is the relation of accidents to 
public relations. Where, through lack of training, 
improper supervision, or desire to rush through a job, 
the accidents increase, the company can easily get the 
name of slave driver. Not only is this bad with the 
public but it can easily have a labor flash-back. On 
the other hand, a company that can point to a con- 
stantly improving accident record can easily leave 
the impression that it is seriously concerned with the 
welfare of its employees. 

It must not be thought, however, from the above 
that accidents are confined to the new employees. 
Older employees are beginning to show the need for 
a revival of the training periods. It isn’t that they 
do not know how to do their work properly. They 
merely get careless. For that reason they, too, must 
be given some more training. Apparently it isn’t 
something that a company can let up on without en- 
countering and increasing the amount of lost time. 

Along with the training goes the question of 
penalties for infraction of the rules or for repeated 
accidents. In certain instances, such as breaking the 
rules governing the use of rubber gloves, penalties 
might be used, especially as it can be shown that they 
are for the protection of the individual penalized. 
Penalties for repeated accidents, on the other hand, 
have to be handled much more carefully in order to 
prevent injustice to the employees. 

Obviously, this whole subject of accident preven- 
tion is not one to be relegated to some unimportant 
department and allowed to make headway the best it 
can. It deserves executive attention. 
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Utilities Hail Co-operative Move 
to Settle Problems of Industry 


Article by SEC Chairman Douglas seen as clarifying some of contro- 
versial issues — Fourteen utilities form committee to work with SEC 
and indicates co-operation — Eccles opposed to competition 


Views of the Securities and Ex- 
change Commission regarding what 
the utilities should do to conform to 
the Utility Holding Company Act, as 
expressed by Chairman William O. 
Douglas in an exclusive article in the 
May 14 issue of Etectricat Wortp, 
were hailed by industry leaders as 
clarifying some of the controversial 
issues. 

The co-operative spirit expressed by 
the SEC and the new committee of 
fourteen leading utilities also was seen 
as opening the way for a new era in 
regulation. Observers pointed out that 
only through mutual understanding of 
the complex problems of the utilities 
can regulation be effective and in the 
interest of the public. 


Eccles against competition 


Last week Marriner S. Eccles, chair- 
man of the board of governors of the 
Federal Reserve System, told the New 
Jersey Bankers’ Association in Atlantic 
City that he was opposed to govern- 
ment subsidies for public power proj- 
ects and indicated that government 
competition had been a deterrent to 
utility expansion. 

Mr. Eccles stated that “the stimulus 
to utility construction would be more 
effective if the relation of government 
to industry could be definitely deter- 
mined. Personally, I believe that pub- 
lic funds should not be used in any 
way to subsidize public competition 
with private industry, if this can pos- 
sibly be avoided without detriment to 
the general public interest.” 

Hope was expressed by Mr. Eccles 
that the RFC offer to lend to utilities 
would be availed of to finance ex- 
pansion. 
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In the TVA area events took a quick 
turn when Knoxville came out with a 
“ves or no” for an answer to its pro- 
posal of $7,500,000 for the Tennessee 
Public Service system in the city. 
Memphis is expected to conclude its 
negotiations for purchase of the private 
utility properties in the near future. 
The audit of utility properties in the 
TVA area is nearing completion and 
is expected to form the basis for offers 
of purchase of other utility properties. 
The “peace” move has received con- 
siderable attention with TVA blocking 
ovt its area. 

Secretary Ickes has gone on record 
as stating that any application for 
PWA funds to build competing utility 
plants would be treated along with 
other applications in the new spend- 
ing-lending program of pump priming. 
In the new plan provisions are being 
considered to allow cities to borrow 
PWA funds even though their debt 
limit has been reached. 

While there has been a lot of talk 
about co-operation in solving the pres- 
ent utility problems, many observers 
believe that the best proof of such co- 
operation must come through actual 
examples and an expression of just 
how far the government expects to go 
in furthering its power competition 
program. Belief is strong that if the 
recovery is to be had it must start 
with the utilities. 

The private power industry is ready 
to give “full co-operation” in expand- 
ing plants and creating jobs if the gov- 
ernment will restore confidence to 
utility investors, Philip H. Gadsden, 
chairman of the committee of utility 
executives, stated this week. “I am 
ready to say that if investor fears of 


OF THE WEEK 


federal utility policies can be allayed 
to the extent that once again they will 
purchase our stocks and bonds, ut lity 
management will respond as a patriotic 
duty. I am ready to promise the {ull 
co-operation of the body of which | am 
chairman to work to that end.” 

Mr. Gadsden testified before the Sen- 
ate appropriations committee in opposi- 
tion to certain provisions of the Ad- 
ministration’s relief and public works 
bill, which he said means government 
duplication of private facilities. 

He particularly criticised a provision 
under which, he said, municipalities 
could lease government-built power 
plants, repaying 55 per cent of their 
cost over a twenty-five-year period. He 
said this provision would be tantamount 
to a federal invitation to public agen- 
cies to exceed their legal debt limits. He 
also opposed the continuance of grants 
and loans for municipal power projects. 


Nebraska Districts 
Seek to Buy Utilities 


Three power and irrigation districts 
in Nebraska have presented proposals 
to PWA whereby they would acquire, 
through purchase, ten of the 13 pri- 
vately owned utility systems in the 
state. 

The Platte Valley Public Power and 
Irrigation District, the Central Ne- 
braska Public Power and _ [Irrigation 
District and the Loup River Public 
Power District propose the purchase 
of the properties of Western Public 
Service, Northwestern Public Service, 
Central Power, Gothenburg Light & 
Power, Southern Nebraska Power, Ne- 
braska Light & Power, Elkhorn Valley 
Power, Gage County Electric, Cort 
husker Electric and Nebraska Utilities. 
It is proposed by the districts to sell 
additional bonds to private investors 
to finance the purchase. Acquisition 
would require $20,865,000, which would 
also provide operating funds {or the 
districts. 

The proposal comes at a tim’ when 
members of the Platte River Wate! 
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Protective Association are protesting 
aguinst the construction of the Tri- 
County power and irrigation- projects 
in Nebraska. E. H. Evans, H. E. Glat- 
felier and C. E. Allen testified before 
the House Appropriations subcommit- 
tee. and A. F. Buechler, chairman of 
the association, submitted a written 
stafement. 

it is charged that the waters of the 
Platte River are already over-appro- 
priated; that irrigation developments 
in Wyoming and western Nebraska 
have already decreased river flow to 
such an extent as to damage existing 
water rights on the lower river; that 
this decrease in the flow has adversely 
affected the underground water level 
depended upon for sub-irrigation to 
some 5,000,000 acres of land; and 
that construction of the Keystone Dam 
will aggravate these effects. 

Charges have been made that there 
is no adequate market for the power 
from the public projects and that to 
secure such a market it is proposed 
to buy out the private utilities. 


= 
Brazos River Dam License 


Federal Power Commission has 
adopted an order authorizing a federal 
license for the Possum Kingdom Dam 
of the Brazos River Conservation and 
Reclamation District, Tex. On the fol- 
lowing day the commission received a 
formal request from the Brazos Dis- 
trict for a rehearing on its finding of 
April 13 holding that the development 
affects navigation and is therefore sub- 
ject to a federal license. 


TVA Expected to Make Utility Bid 
Upon Completion of System Audit 


Willkie says management is against government operation, but must 
look to protect investors in proposed sale— TVA outlines area it 
expects to take over for itself or municipalities in Tennessee Valley 


Negotiations between the TVA and 
Commonwealth & Southern Corporation 
looking toward producing some tan- 
gible results in solving the competitive 
power problem were disclosed by Wen- 
dell L. Willkie, president, in the an- 
nual report to stockholders. 

It was pointed out by Mr. Willkie 
that when the PWA cases were decided 
by the Supreme Court and the District 
Court upheld the TVA-18 utility suit he 
publicly offered to sell the properties 
of the operating companies to the TVA 
in a step to prevent destruction of in- 
vestment by subsidized competition. 


Offers to sell properties 


Mr. Willkie said that the TVA had 
notified the utilities that it was inter- 
ested in buying directly and for muni- 
cipalities all of the property of Ten- 
nessee Electric Power, the northern 
portion of the property of Mississippi 
Power, the property in fifteen counties 
in northern Alabama of Alabama 
Power, and in certain area in north- 
west Georgia of Georgia Power. Inde- 
pendent auditors are now examining 
and making reports on the properties 
of these companies and these audits are 
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expected to be concluded in the near 
future. 

It was stated by Mr. Willkie that 
“we have proposed to TVA in connec- 
tion with such contemplated purchase: 
(1) That it pay for these properties as 
going business concerns the amount in- 
vested therein; (2) That since the TVA 
has selected the property which it de- 
sires to take over, it should agree not 
to sell directly or indirectly in the bal- 
ance of the territory served by these 
companies.” 

He said that this request was made in 
order that the balance of the property 
may be successfully financed and op- 
erated. 

“Needless to say, the management 
does not believe in the operation of 
utilities by the federal government di- 
rectly or indirectly through municipali- 
ties,” Mr. Willkie said. “Our first 
obligation, however, is to protect in so 
far as we can, the investors for whom 
we are trustees. If the federal govern- 
ment, therefore, is willing to pay for 
the properties on some such basis as 
suggested, and will agree not to sell 
power in the areas not purchased, we 
feel that, under all circumstances, the 
sale of the properties would be wise.” 


Earnings show gain 


The 1937 report shows consolidated 
gross revenue of $148,856,073, against 
$135,354,886 in 1936. Consolidated net 
income was $15,124,835, against $13,- 
349,810. 

During the year the system sold $17,- 
396,262 of electric and gas appliances 
for home, farm and commercial use, 
consisting of 48,794 electric and gas 
refrigerators, 27,673 electric ranges, 
14,776 electric water heaters, 12,635 
electric washers, 3,915 electric ironers 
and 85,000 I.E.S. lamps in addition to 
gas and other electrical appliances. 

The 617,370 residential customers of 
the northern and 430,215 of southern 
properties used an average of 1,092 
kw.-hr. a year at an average price of 
3.28 cents a kilowatt-hour. In the last 
two years customers have increased 
their use 33 per cent, while the cost of 
electricity has declined 17 per cent. 
The system has established the highest 
average residential use and lowest av- 
erage residential rate of any utility 
group in the country, Mr. Willkie de- 
clared. 
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Oklahoma Gas & Electric Plans 


$3,000,000 System Construction 


President Owens declares budget this year is for distribution and 
transmission additions and improvements — Expenditure same as 
last year — Company reports 36.39 gain in rural customers 


Oklahoma Gas & Electric Company 
is devoting major attention to sys- 
tem improvement and the extension and 
improvement of system lines, accord- 
ing to J. F. Owens, president. While 
no new generating equipment will be 
added this year, the company will 
spend approximately $3,500,000 on 
other phases of construction. This is 
approximately the same as the 1937 ex- 
penditure. 

Last year the company constructed 
51 miles of new transmission line and 
made improvements and additions to 
present lines in an amount of approx- 
imately $238,000. This year, Mr. Owens 
said, “our budget lists the construction 
of 49 miles of new transmission line 
and improvements and additions to 
present lines in the amount of $435,- 
000.” 

It was pointed out by Mr. Owens 
that new substations and improvements 


Raise REA Allotment 
in Pump-Priming Bill 


Provision of an additional $100,000,- 
000 for self-liquidating loans by the 
Rural Electrification Administration 
was the only major change made by the 
House of Representatives in passing 
last week, by a vote of 329 to 70, the 
resolution giving effect to President 
Roosevelt’s “pump-priming” message. 

Already granted $40,000,000 for the 
coming fiscal year in the independent 
offices appropriations bill, REA is now 
reported to have on hand applications 
for approximately $90,000,000, with 
more coming in daily. An amendment 
to the pump-priming bill, authorizing 
an additional $60,000,000 to be loaned 
to REA by the Reconstruction Finance 
Corporation, was later amended, on 
motion of Representative Rankin of 
Mississippi, to increase the amount to 
$100,000,000. 

The bill also provides for an alloca- 
tion of $965,000,000 to the Public 
Works Administration, the life of 
which is extended to June 30, 1940, 
for allotment to federal (not over 
$100,000,000) and non-federal projects. 
Some 49 municipal power projects, to 
cost $56,783,026, are included in the 
2,700 PWA-approved projects ready to 
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to present stations amounted to $529,- 
000 in 1937. He declared that this 
same class of improvements this year 
will total $824,000. 

Distribution system improvements 
and extensions, including rural ex- 
tensions, totaled $2,167,000 in 1937. 
This year the company is spending $1,- 
700,000 for the same projects. 

The 1938 program of rural line ex- 
tensions calls for 700 miles of new line 
to serve an estimated 1,600 new cus- 
tomers. Last year the company con- 
structed 985 miles of rural lines to 
serve an estimated 2,340 new customers. 
The company is now serving 7,074 
rural customers, which is an increase 
of 36.3 per cent over 1936. 

While Oklahoma Gas & Electric does 
not sell merchandise except in one of 
the smaller divisions of the company, 
every assistance is given customers to 
make greater use of electricity. 


go if additional funds are approved by 
Congress. Of this amount $44,874,906 
is allocated to 40 distribution systems 
that would be in direct competition 
with private utility companies. 


Hydro Hearing Postponed 


FPC has postponed until June 27 
the hearing scheduled for June 15 on 
the actual legitimate original cost of 
construction, including additions, bet- 
terments and retirements as of De- 
cember 31, 1934, of the project of the 
Pennsylvania Power & Light Company, 
which is located on Wallenpaupack 
Creek, a tributary of the Lackawaxen 
River, in Pike and Wayne counties, 
Pa. The postponement was made at 
the request of counsel for the utility 
company, which is an Electric Bond 
& Share Company affiliate. 


Vote Fort Peck Power Plant 


U. S. Senate has completed congres- 
sional action on legislation authorizing 
installation of power-generating facili- 
ties at Fort Peck Dam in Montana. 
The legislation passed the Senate last 
August, but a second vote was re- 





quired on minor house amendments, 
It now goes to the President. The })jl] 
provides for construction, maintenance 
and operation of a power plant by the 


Secretary of War. Energy would he 
distributed, however, by an adminisira- 
tor appointed by the Secretary of the 
Interior. Authority to fix and revise 
rates would be vested in the Federal 
Power Commission. Fifty per cent of 
the surplus power generated at Fort 
Peck would be reserved for sale to 
public bodies and co-operatives until 
January 1, 1941. 


Ross Files Schedules 
for Bonneville Power 


Tentative rates for the marketing of 
Bonneville Dam power have been filed 
with the Federal Power Commission by 
J. D. Ross, administrator in charge of 
power distribution. Nine schedules of 
rates and charges covering proposed 
power sales were filed and were trans- 
mitted to the governors, senators and 
representatives of Oregon and Wash- 
ington. 

Six of the schedules pertain to the 
sale of power at or in the immediate 
vicinity of the Bonneville power plant. 
The rate proposed for at-site prime 
power is $14.50 per kilowatt-year; 
that for at-site secondary power, $9.50 
per kilowatt-year, and that for at-site 
surplus power, 2.4 cents per kilowatt- 
day. 

The remaining three schedules 
would provide for the sale of prime 
power, secondary power and surplus 
power from the general transmission 
system for resale. The proposed rate 
for transmitted prime power for resale 
is $17.50 per kilowatt-year; that for 
secondary power, $11.50 per kilowatt- 
year, and that for surplus power, 2.88 
cents per kilowatt-day. 

Under the schedule all purchasers, 
including private utilities, can contract 
for Bonneville power. 

Clyde L. Seavey, acting chairman 
of FPC, stated that the commission is 
giving prompt consideration to the 
schedules with a view to taking action 
as soon as practicable. 


a 
TVA Contracts Approved 


The way was cleared for two more 
Alabama cities to receive TVA elec- 
tric power when the city councils of 
both Tarrant and Bessemer approved 
contracts with TVA for distribution of 
its power in the communities. Actual 
construction of plants for the two 
towns awaits only receipt of PW.\ loans 
for that purpose. Tarrant is s! ted to 
receive $348,000 and Bessemer $1,238. 
000. 
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Sees Utility Menace 
in Federal Projects 


Competitive projects financed by the 
federal government are seen as a seri- 
ous threat to ten operating subsidiaries 
of the American Power & Light Com- 
pany in the holding company’s annual 
report for 1937, signed by Howard L. 
Aller, president. 

Mr. Aller pointed out that the 
Grand Coulee and Bonneville projects 
affect territory served by six subsidi- 
aries; the Colorado and Brazos rivers 
projects, as well as a projected dam 
on the Red River near Denison, Texas, 
affect three subsidiaries in the South- 
west, and three projects in Nebraska 
are menacing territory served by Ne- 
braska Power Company. In addition, 
Mr. Aller said, PWA-financed, com- 
peting electric plants are being built 
at Eveleth, Minn., and at Electra, Tex. 

Additional generating capacity under 
construction by the operating com- 
panies, besides the so-called Flathead 
project of the Rocky Mountain Power 
Company, includes a 23,000-kw. steam 
turbo-generator in the new steam sta- 
tion of the Kansas Gas & Electric 
Company near Wichita. Nebraska 
Power Company plans to put in opera- 
tion early this summer a _ 5,000-kw. 
steam turbo-generating unit, to furnish 
both steam and electric service to two 
packing companies in South Omaha. 
Central Arizona Light & Power Com- 
pany is installing additional boiler ca- 
pacity and an addition to the spray 
pond at its Phoenix steam station. 


Plant additions last year amounted 
to $22,801,894 and plant retirements to 
$7,154,570, resulting in a net increase 
in plant of $15,627,324, compared with 
a net increase of $8,767,985 in 1936. 


Balance carried to consolidated earned 


surplus was $11,448,078, 
$10,398,806 in 1936. 


against 


Colorado River Projects 
Dispute Territory Scope 


In its efforts to secure markets for 
the electric power output of its four 
hydro-electric plants on the Colorado 
River, two of which have been in- 
stalled and are ready for service, the 
Lower Colorado River Authority has 
invaded a wide scope of territory 
which the Brazos River Authority had 
expected to serve with power from its 
hydro-electric plants at dams on that 
stream, the first of which is under con- 
struction. 

Protests by the Board of Develop- 
ment at Temple and other civic bodies 
of north Texas have been made against 
the soliciting of electric power con- 
tracts in the Brazos River territory by 
the Lower Colorado River Authority. 


Adds 26,688 New Customers 


Pennsylvania utilities and co-oper- 
atives have extended rural electric 
service to 26,688 new customer in out- 
lying sections of the state during the 
past fifteen months, according to a 
survey recently completed by the state 
Public Service Commission. 
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FOR INDUSTRY—Finishing operation on a journal for a 25,000-kva. 
senerator being built by Westinghouse Electric & Manufacturing Company for 

teel Company. The rotor is 4 ft. in diameter, 26 ft. long and weighs 3214 tons. 
It will spin at 205 miles an hour inside the generator 





High Court to Hear 
TVA Case in Fall 


The U. S. Supreme Court this week 
agreed to review the test challenge of 
eighteen Southern utilities to the con- 
stitutionality of the Tennessee Valley 
Authority Act and TVA operations at 
its next term. 

The court agreed to hear arguments 
on the appeal of the utilities from the 
decision of a special three-judge Fed- 
eral District Court at Chattanooga last 
January which upheld the validity of 
the act and gave judicial approval to 
all TVA functions challenged by the 
utilities. Oral argument on the case, 
accepted by all parties as a general 
test of TVA’s legality, should be heard 
after the court convenes for its 1938-39 
term next October. 

In their petition the companies 
charged that TVA seeks to acquire 
“the operation and control of the elec- 
tric power business” in the area now 
served by the complaining companies 
and that in furtherance of this object 
TVA has “promulgated and prescribed 
electric rates which are non-compensa- 
tory, confiscatory and discriminatory.” 


Supreme Court to Review 
Consolidated Edison Case 


The U. S. Supreme Court this week 
agreed to review at its next term the 
challenge by the Consolidated Edison 
Company of New York and the Inter- 
national Brotherhood of Electrical 
Workers, an American Federation of 
Labor affiliate, of the jurisdiction of 
the National Labor Relations Board 
over local, intrastate utilities. 

The company is appealing from the 
decision of a Second Circuit Court of 
Appeals holding the utility subject to 
NLRB jurisdiction and ordering the 
company to comply with a “cease and 
desist” order of the board. The board 
had ordered the company to cease “giv- 
ing effect” to its contract with the 
brotherhood and to stop discriminating 
against members of the United Electri- 
cal and Radio Workers of America, 
affiliate of the Committee for Industrial 
Organization, which filed the original 


complaint. 
+ 


Rhodesia Unit in Operation 


The new hydro-electric station at 
Victoria Falls is now in operation ac- 
cording to air mail news from Living- 
stone, Northern Rhodesia. The station, 
recently inaugurated by Sir Hubert 
Young, Governor of Northern Rho- 
desia, has taken two years to construct 
at a cost of approximately $500,000. 
It consists of two 1,250-kva. water 
turbine generators. 
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TVA Inquiry Group 
Will Hear Directors 


TVA joint congressional committee 
last Wednesday voted to call before it 
“at the earliest practicable time” 
former Chairman Arthur E. Morgan 
and the two remaining TVA directors 
to prefer charges. The time for their 
appearance was left to the discretion 
of Chairman Donahey, but it was clear 
that the committee hopes for such ap- 
pearances within a week or ten days. 

The committee also adopted a reso- 
lution authorizing Arthur Morgan or 
his agents to have full access to the 
files of the authority and to copy there- 
from such data as he may wish. This 
is to be done in the presence of a rep- 
resentative of the TVA directors and 
also of the committee, providing that 
such a representative is delegated to 
this task by the committee. The per- 
mission thus granted extends to such 
records of land grant colleges, mu- 
nicipal power authorities and other 
public power distributors in so far as 
they are now officially open to TVA. 

The resolution was adopted as the 
result of a complaint by Arthur Mor- 
gan that he had been denied access to 
the files by Harcourt Morgan on the 
ground that this would constitute in- 
terference with the official business of 
the investigating committee and that 
of TVA. 

Sentiment is for an early airing of 
the controversy. 

* 


Surplus of National 
Power Rises in 1937 


Consolidated earned surplus of Na- 
tional Power and Light Company for 
1937 was $9,136,015, equal, after pre- 
ferred dividends, to $1.36 a share of 
common, compared with 99 cents in 
1936, according to the annual report. 
signed by P. B. Sawyer, president. 

Operating revenues of the subsidi- 
aries for 1937 were $84,221,736, a gain 
of 8 per cent over 1936; operating ex- 
penses and taxes totaled $55,640,156, 
an increase of 9 per cent over 1936. 
Taxes paid by subsidiaries in 1937 
were $9,855,288, a gain of 14 per cent 
over 1936, and were equivalent to 
$1.80 per share of common of the 
holding company. 

Construction work during the year 
was for the building of rural lines, 
for the greater part, 3,213 miles of 
rural line and 25,462 customers being 
added. At the close of the year 288 
additional miles of rural line were 
under construction. In addition, Hous- 
ton Lighting & Power Company plans 
the addition of 25,000 kw. of generat- 
ing capacity. 
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Commenting on the recent Supreme 
Court decision upholding the rights of 
municipalities to receive PWA grants, 
the report sees the ruling affecting 
three subsidiaries in the Southeast. In 
addition, the Santee-Cooper project in 


South Carolina, affecting Carolina 
Power & Light, is still in litigation, 
the report points out. 


Purchasing Agents 


to Hold Convention 


On May 23 two thousand purchas- 
ing agents from all sections of the 
United States and Canada will open 
in St. Louis, Mo., a four-day series of 
business meetings designed to crystal- 
lize current opinion on trends in gov- 
ernment and business, as well as com- 
modity markets. They will be attend- 
ing the 23d annual international con- 
vention of the National Association of 
Purchasing Agents. 

Prominent speakers will 
Raymond Moley, 


include 
who will talk on 
“Where Business and Government 
Meet”; C. M. Updegraff, associate 
counsel of the National Association of 
Manufacturers, who will discuss 
“Legal Aspects of Federal and State 
Regulations on Purchasing,” and Dr. 
A. A. Bates of the research engineer- 
ing staff of Westinghouse Electric & 
Manufacturing Company will present 
the “Effect of Recent Developments 
in Mechanical and Metallurgical Re- 
search.” 

Prominent companies will exhibit in 
the Inform-a-Show, held in conjunc- 
tion with the purchasing agents’ con- 
vention in the Jefferson Hotel, in St. 
Louis, where the general convention 
sessions will be held. They include 
American Brass, Benjamin Electric 
Manufacturing, Bethlehem Steel, 
Bridgeport Brass, Bussmann Manufac- 
turing, Century Electric, Chase Brass 
& Copper, Copperweld Steel, Emerson 
Electric Manufacturing, Graybar Elec- 
tric and Hygrade Sylvania. 


Dividend Ban Dissolved 


Dissolving its previous restraining 
order, the Pennsylvania Public Utility 
Commission has authorized the Edison 
Light & Power Company of York to 
buy the $1,700,000 in 5 per cent first 
mortgage bonds of its parent corpora- 
tion, York Railways Company. The 
commission granted Edison Light & 
Power permission to make an immedi- 
ate dividend payment of $125,000 on 
its stock, held by the railways com- 
pany. At the same time a lapsed in- 
terest payment, due in December, will 
be paid from the dividend receipts, it 
was indicated. 





I.E.S. Sees Holophane 
and Curtis Displays 


Inspection tours of the new Ligit 
and Vision Institute of the Holophaie 
Company, Inc., and of the new comn- 
mercial lighting display rooms of 
Curtis Lighting, Inc., featured the May 
meeting last week of the New York 
section of the Illuminating Engineer- 
ing Society. 

The Holophane Light and Vision [n- 
stitute includes a series of display 
booths to illustrate principals and ap- 
plications of their lighting units 
Prism displays in these booths show 
how light may be reflected or re- 
fracted by prisms; cutaway models of 
units using these principles are 
mounted above this display. 

At the tops of the display booths 
photographs picture actual installa- 
tions of the respective lighting units. 
Light distribution charts for these 
units are reproduced at the bottoms 
of the booths. As a part of the ex- 
hibit, the company has built a lighting 
installation for an operating table, 
which provides an intensity of 1,000 
ft.-candles on the operating surface. 

In its newly opened offices and dis- 
play rooms Curtis Lighting shows vari- 
ous types of recessed, direct and in- 
direct fixtures. An engineering depart- 
ment, using indirect luminaires with 
1,000-watt bi-post lamps; a conference 
room, demonstrating lighting through 
glass block, and a gallery which dis- 
plays various types of gallery lighting 
are features of the rooms. 


Georgia Power Plans 
New Appliance Drive 


Georgia Power Company is planning 
a new sales drive to include 2.800 re- 
frigerators, 1,400 ranges and _ 600 
water heaters. 

Results of the lighting fixture cam- 
paign, February 28 to April 13, show 
employees sold 11,883 fixtures, 237.66 
per cent of quota. Some divisions sold 
more than three to four times the 
quota. 

The company states that in 1937, for 
the fourth consecutive year, the state 
of Georgia had the highest annua! av- 
erage use of residential electric s«rvice 
among the states east of the focky 
Mountains and fourth highest «mong 
all the states. The state’s averay’ was 
1,193 kw.-hr., and the compan: s av 
erage was 1,313 kw.-hr. 

Commercial appliance sales 
March totaled $19,883, against « quota 
of $21,840. Sales for the first quar- 
ter total $47,288, against a quita of 
$50,820. Refrigerators led the ‘: ' with 
$17,317. 
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Week’s production creeps nearer 
io 1937 level — Cuts disparity 
to 10.3 per cent 


Energy production by the electric 
light and power industry during the 
week ended May 14 turned upward 
decisively to 1,967,613,000 kw.-hr., ac- 
cording to the Edison Electric Insti- 
tute. This was an increase of 1.5 per 
cent over the preceding week. While 
the output continues to be far below 
1937 figures, the disparity has de- 
creased twice in succession, from 11.6 
per cent for the last week in April to 
10.3 per cent, and the excess over 1936 
has increased to 1 per cent. 

Although none of the major geo- 
graphic regions shows an increase com- 
pared with a year ago, the changes in 
most of them indicate favorable trends. 
In the Middle Atlantic the loss shrank 
to 3 per cent. In the Central indus- 
trial it has diminished from a maxi- 
mum of 18.7 per cent, three weeks ago, 
to 16.6 per cent. In the Mountain 
States, however, it was greater than 20 
per cent for the seventh consecutive 
time. The South alone reports a grad- 
ually widening disparity. 


Weekly Output, Millions Kw.hr. 


1938 1937 1936 
May 14.1,968 May 15..2,195 May 9..1,948 
May 7.1,939 May 8..2,176 May 2..1,929 
Apr. 30.1,939 May 1..2,194 Apr. 25..1,933 
Apr. 23.1,951 Apr. 24..2,188 Apr. 18..1,915 
Apr. 16.1,958 Apr. 17..2,173 Apr. 11..1,934 
Apr. 9.1,990 Apr. 10..2,176 Apr. 4..1,916 





New York Operating 
Group Holds Meeting 


One hundred and twenty-five depart- 
ment heads, distribution engineers and 
meter engineers attended the one-day 
meeting of the electric operating group 
of the Empire State Gas and Electric 
Association in Schenectady last week. 

Joseph P. Haftenkamp, president of 
the association and _ vice-president 
Rochester Gas & Electric Corporation, 


spoke on the trend of the electric busi- 
ness, using charts developed for a ten- 
year period of his company. Economies 
in electric metering made possible by 


new developments were discussed by 
C.V. Morey, Consolidated Edison Com- 
pan. of New York. 

\ joint paper on the use of under- 
ground system performance records as 
a guide to improve system design was 
give. by C. T. Nicholson and Fred J. 
Raj. of Buffalo Niagara Electric Cor- 
por:‘ion. At the underground distribu- 
ion section of the meeting H. A. Mc- 
Lou lin, Central Hudson Gas & Elec- 


tric “orporation, told of the experience 
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Per-Cent Change from Previous Year 
Week Ending 
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Region 
New England......... —11.4 -—11.4 —12.1 
Middle Atlantic. ...... — 3.0 — 3.3 — 6.0 
Central Industrial... .. —16.6 -17.7 -—18.4 
West Central......... — 46 -—5.5 — 7.2 
Southern States....... -10.4 —86 - 9.1 
Rocky Mountain...... —22.6 -21.3 -—26.8 
PS vas cee oowins —- 6.1 -— 8.7 — 3.5 

United States. .... -10.3 -10.9 -—11.6 


of his company in the installation and 
operation of capacitors. 

Long-life lamps and control methods 
in street-lighting systems were dis- 
cussed by Frank U. Martelson, West- 
chester Lighting Company. S. O. 
Schamberger, New York Power & 
Light Corporation, chairman of the 
group, presided at the meeting. 


Electric Credit Executives 
to Convene at Detroit 


The National Electrical Credit As- 
sociation will celebrate twoscore years 
of service to the electrical industry at 
its fortieth annual convention at the 
Hotel Statler, Detroit, June 23 and 24. 
The 1938 convention is under the di- 
rection of a committee composed of 
executives of member companies in 
the Michigan area, Henry Morgan, 
treasurer of the Square D Company, 
chairman, with the support of the 
Electrical Credit Association, central 
division, Chicago. 

In addition to 


the representatives 





officers and 
members of the allied association in 
Boston, New York and Philadelphia 


will attend the two-day session. 


the Middle West, 


from 


Wisconsin Utility 
Reports to Workers 


A total of $39,252 per employee has 
been invested in Wisconsin Public 
Service Corporation by stockholders 
and others to provide a job for each 
member of the staff, according to the 
annual report to employees, signed by 
J. P. Pulliam, president. 

This report, the third in the series 
of quarterly reports to employees be- 
ginning last October, interprets the 
company’s annual report to stock- 
holders for the 1,741 employees. Thus 
the consolidated balance sheet is en- 
titled “a statement of the value of 
property needed to provide a job for 
each member of the Public Service 
staff and how that property was ob- 
tained.” 

Assets and liabilities are also ex- 
plained in terms that employees may 
readily understand. Total liabilities 
are interpreted as “total amount of 
money supplied by stockholders and 
others to provide a job for each mem- 
ber of the Public Service staff.” 

Reports have been published because 
the company believes its employees 
are as interested in the company as 
are the stockholders. It reports that 
the procedure has been beneficial in 
establishing a _ better relationship 
among them and also in enabling them 
better to discuss company problems 
with the customers. 


Construct Connecting Line 
Milwaukee Electric Railway & Light 


Company and the Wisconsin Power & 
Light Company have been authorized 
by the Wisconsin Public Service Com- 
mission to build a connecting high line 
and make changes in substations at 
Whitewater and Janesville at an es- 
timated cost of $183,000. The move is 
part of a state-wide power pool de- 
signed to help reduce electric costs and 
rates by permitting interchange of 
power among utilities. 


Primary Load Up 3.8% 


An increase of 3.8 per cent in the 
primary load of the various systems of 
the Ontario MHydro-Electric Power 
Commission was registered in March 
over the similar month of 1937. The 
total of all systems was 1,333,928 hp., 
compared with 1,284,501 hp. in March, 
1937. 





(1685) 57 











Utility Stocks Lower in Week 
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While electric power and light stocks closed somewhat higher on Tuesday last, they 


were lower for the week, the “Electrical World” index losing 0.6 point. 


Index this 


week, 26.5; previous week, 27.1; corresponding week a year ago, 32.2 


N. Y. State Utility 
to Borrow From REA 


New York State Electric & Gas Cor- 
poration has been authorized by the 
state Public Service Commission to 
issue and sel] at par a 20-year note 
in a face amount of not to exceed 
$250,000, to be payable to the order of 
the United States of America, the pro- 
ceeds of which are to be applied solely 
and exclusively to the construction of 
nearly 210 miles of rural electric line 
extensions. The commission also au- 
thorized the company to procure the 
authentication and delivery of not to 
exceed $336,000 of its first mortgage 
4 per cent bonds due 1965 to be 
pledged as collateral security for the 
note. 

The utility company proposes to bor- 
row $250,000 from the REA, to issue 
its note to that administration, and to 
apply the loan to the construction of 
rural line extensions. The commission 
has previously approved $2,000,000 in 
securities of this company, of which 
$350,000 was specifically allocated to 
rural electrification. This makes a to- 
tal of $650,000 now available to this 
company for rural electrification work, 
of which $350,000 has been released 
by the SEC. 

The commission also authorized the 
company to issue $50,000 aggregate 
face amount of evidences of indebted- 
ness in payment for a like amount of 
advances to be made by consumers at 
the rate of $1,200 per mile of rural 
extension under a_ customer-finance 


plan for the construction of rural elec- 
tric line extensions. 

The proposal relating to the issue 
of the 20-year note for $250,000 con- 
templates the construction of about 210 
miles of rural electric line extensions, 
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to be constructed in the five operating 
groups of the corporation at a total 
estimated cost of $250,840, or an aver- 
age estimated cost of $1,194 per mile 
of line. 


SEC Sets Hearings 
on Utility Pleas 


SEC has approved a declaration by 
the Iowa Power & Light Company of 
the North American Company system 
covering the sale to seven institutional 
investors at 10234 and accrued interest 
of $5,700,000 of its 4 per cent first 
mortgage bonds due in 1968 and the 
acquisition by Iowa Power & Light of 
all the physical properties and other 
assets of its subsidiary, the Des Moines 
Gas Company, in a merger tending to 
simplify the corporate structure. 

Among the other statements filed by 
utility companies with the SEC are the 
following: 


Virginia Public Service Company of 
New York, a subsidiary in Associated Gas 
& Electric Company system, has applied 
for exemption from the necessity of filing 
a declaration in respect to the private sale 
of $677,000 of first and refunding mortgage 
5 per cent gold bonds, due in 1944, of the 
Newport News and Hampton Railway, Gas 
& Electric Company, a constituent com- 
pany. 

Hugh M. Morris and Harold S. Schute, 
trustees of Peoples Light & Power Cor- 
poration, have filed an application for an 
order declaring that they have ceased to 
be a holding company. 

Edison Light & Power Company and the 
York Railways Company, York, Pa., have 
applied for an order declaring them not 
to be subsidiaries of the NY PA NJ Util- 
ities Company, the Associated Gas & 
Electric Corporation, and the Associated 
Gas & Electric Company. 

Hearing has been called for May 24 
on the application by the Central Maine 
Power Company. a subsidiary of the New 
England Public Service Company, for ex- 









emption from the requirement of filing 2 
declaration covering the issue and sale 0! 
$1,000,000 of 4 per cent first and genera! 
mortgage bonds, and 5,000 shares of no-par 
value common stock. 

A hearing also has been called fo: 
May 24 on an application by the Pub! 
Service Company of New Hampshire for 
similar exemption with respect to issue 
and sale of $750,000 of first mortgag: 
334 per cent bonds and 4,000 shares o/ 
no-par value common stock. 

SEC has scheduled hearing for May 2! 
on declaration of Kansas Electric Powe: 
Company regarding sale of $1,000,000 of 
3% per cent first mortgage bonds and 
7,000 shares of common stock to Middle 
West Corporation. 


$2,000,000 Issue Offered 


An issue of $2,000,000 of Fall River 
Electric Light Company first mortgage 
bonds, Series A, was offered to the 
public this week at 104. The bonds 
carry a coupon rate of 3% per cent 
and are to mature on May 1, 1968. 
The company is a subsidiary of the 
New England Power Association. Net 
proceeds from the issue will be used 
to retire on or before July 1 the $2.- 
000,000 of first mortgage 5 per cent 
bonds by redemption at 106. Follow- 
ing this retirement, the present issue of 
31% per cent bonds will be the only 
funded indebtedness of the company. 


Seeks Issue of Stock 


Public Service Company of Northern 
Illinois has filed an application with 
the Illinois Commerce Commission for 
authority to issue new common shares 
of no-par value in exchange for its 
$60 par and no-par common. stock, 
most of which is owned by the Com- 
monwealth Edison Company. As all 
of the company’s preferred stock has 
been retired the exchange will leave 
the company with only one class of 
stock. 





Earnings Reports (Utilities) 
Net Income 
938 1937 


*Virginia Pub. Serv. 

ere eer $906,508 $1,012,000 
*Virginia Elec. & Pwr. 3,328,668 3,252,624 
*Puget Sound Pwr. & . 

Lt. and subé....... 1,132,993 1,150,346 
*Gulf States Utilities. 1,307,786 888,870 
*San Diego Cons. 24 

BSc asc chaccetas 1,231,171 1,437,040 
*Niagara Hudso . 

Pwr. and subs...... 6,888,399 7,425,690 
*The Montana Pwr. = 

OOO MG is 665 030508 3,400,157 3,567,004 
*The Washington 

Water Pwr. = and aaa 

WRN 2 ass 50'v dite ate 2,606,517 2,5 7,876 
*Idaho Power........ 1,577,002 1,151,628 
*Kansas G. & E...... 1,304,230 1,277,900 
jElectric Pwr. & Lt. ws 

and “ents... .s.5- 9,092,827 8,076,460 
t7American Pwr. & Lt. 

aS a ener 11,583,363 10,530,951 


*Twelve months ended March 31. _ 
+Twelve months ended February 28. 


tary 


‘7Twelve months ended January 31. 
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Discussions Reported 
by Two E.E.I. Groups 


Discussions of the prime movers and 
the hydraulic power committees, which 
were not included in the story of the 
meeting of the five engineering com- 
mittees of the Edison Electric Institute 
held recently in Chicago, drew consid- 
erable interest during the sessions. 

Metallurgy and motion pictures of- 
fered new techniques for power plant 
application at the meetings of the 
prime movers committee, at which W. 
E. Caldwell (Consolidated Edison) 
presided. Certain studies were re- 
ported as pointing to the selection of 
high-pressure high-temperature piping 
and tubing on the basis of the grain 
size of the metal. Not only is it im- 
portant to know the existing grain 
size but also the history because, for 
some unexplained reason, a_ fine- 
grained steel tends to revert to that 
structure after drawing and _ process- 
ing. whereas an inittial coarse grain 
tends to persist. However, the com- 
mon introduction of aluminum tends 
to result in abnormal (fine-grained) 
steel. Grain size in the 4-6 range was 
tentatively advocated, with the sug- 
gested stipulation that ferromanganese 
or ferro-silicon be used rather than 
aluminum. Finer grains are consid- 
ered preferable for condenser tubing 
because they exhibit less electrolytic 
action. But for pressure piping in 
the 900 deg. F. upward range the 
coarser grain is preferable. Several 
of those present indicated they felt 
impelled to brush up on metallurgy. 

What looks like a technique that 
can be developed into a tool for 
combustion analysis was the colored 
movie film exhibited by J. M. Dra- 
belle (Iowa Electric Light & Power) 
to show how a record can be ob- 
tained of phenomena within the cem- 
bustion space of a furnace. At 
another point it was mentioned that 
the recent average development of 
25,000 B.tu. per cu.ft. of furnace 
volume had been raised to a 52,000 
liberation at the Columbia station in 
Cincinnati. 

Sabin Crocker (Detroit Edison) 
asked for the advice of the commit- 
tee concerning boiler tubes as_ to 
whether sand blasting, shot blasting 
or pickling should be considered an 
A.S.T.M. requirement or should be left 
optional with the purchaser of boiler 
tubes seeking the elimination of mill 
scale and blistering. 

In connection with pipe joints, it 
was asserted in the report of J. R. 
Baker (Baltimore) that welding is 
definitely on the increase even as to 
feedwater lines. Baker also stated in 
another report that proper  feed- 
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water treatment and steam _ purifica- 
tion have gone far in mitigating 
carry-over of scale and _ impurities 
that cause loss of capacity by tur- 
bine fouling. Automatic control of 
combustion is the definite trend and 
the costs are justified by the results, 
except in base load stations, was the 
assertion in another report. 


Hydraulic power committee 
studies cost of supply 


Cost of power supply as_ between 
private and government hydro-electric 
plants and relation betwen flood con- 
trol and power development are two 
subjects of especial significance which 
the hydraulic power committee is tak- 
ing up for study. These being com- 
paratively new subjects on the com- 
mittee program, the discussion of them 
in the Chicago meeting was necessarily 
pretty much in regard to approach 
and handling. With reference to cost 
data, there was presented an extensive 
bibliography of recently published arti- 
cles from which may be drawn certain 
determinants and aspects of cost to 
serve as a beginning for further study. 
Because of the fact that, except for 
Bonneville, government has as_ yet 
stated no divisions of cost for any 
project as between power, navigation, 
flood control, irrigation and other pur- 
poses of river development, the com- 
mittee found it impossible to form any 
conception of costs in the government 
undertakings. 

Concerning flood control and power, 
the committee found almost as much 
dificulty in arriving at a clear-cut 
definition of facts in the picture of the 
government projects. There is general 
agreement among engineers that power 
and flood control are incompatible and 
that efforts to reconcile them in one 
development introduce serious possi- 
bilities of danger and of greatly in- 
creased cost. 

A feature of the meeting was the 
phonographic reproduction of a drill 
of the “Susquehanna Emergency Net.” 
The net is composed of a group of 
radio amateurs organized to provide 
orderly and co-ordinated communica- 
tion during times of flood on the Sus- 
quehanna River. The record to which 
the committee listened was made dur- 
ing a drill of these amateurs to see 
how long it takes to collect a complete 
survey of river stage, rainfall and 
other weather data from some fourteen 
stations covering the entire watershed. 
The reports, coming in over short-wave 
radio, to make a complete survey in 
twelve minutes, were transcribed on a 
record in which static and amateur 
record cutting disputed raucously for 
supremacy in discord. The record 
presentation was made by C. F. Mer- 
riam. 


Utility Receiver 
Charges Misconduct 


Henry J. Ripperger, receiver for the 
United States Electric Power Corpora- 
tion, in federal court proceedings in 
Maryland, has filed suit in Federal 
District Court in New York against 23 
former directors of the corporation, 
charging mismanagement and _ mis- 
conduct. 

The suit, which is for recovery and 
an accounting, also names eleven bank- 
ing corporations and underwriters of 
and dealers in securities, who are 
asked to return commissions which it 
is alleged they received through the 
underwriting of securities of the 
Standard Gas & Electric Company, 
Standard Power & Light Company 
and their subsidiaries, all said to be 
controlled by United States Electric 
Power. 

Complaint charges that the defend- 
ants operated the corporation for their 
own profit and not in the interests of 
general shareholders and that the car- 
rying out of the plan “resulted in the 
loss of millions of dollars to the busi- 


ness.” 
. 


Domestic Consumer 


Checks Output Rise 


For the first time in recent years 
the monthly returns of the British 
Electricity Commission revealed a 
check in the development of electricity 
supply in March. The total amount 
of electricity generated by public sup- 
ply authorities in that month was 
2.114,000,000 units, only 2 per cent 
above March, 1937. 

The cause of this check is the do- 
mestic consumer. Unusually warm 
weather, continuing throughout March, 
caused less energy to be used for 
heating, lighting, and to some extent 
for cooking. Only after the past three 
years of rapid development has the 
domestic load come to affect the total 
output figures. 

There are now 8,000,000 domestic 
consumers as compared with 7,000,000 
at the end of 1936. There are no 
fewer than 2,000,000 electric heaters 
installed. Electric ranges in use to 
date number 1,000,000. Uther items 
of domestic electrical equipment which 
have combined to make the domestic 
consumer bulk larger in the national 
electricity output are 2,400,000 vac- 
uum cleaners, 270,00 water heaters 
and 150,000 washing machines. Over 
the period 1936-37 the number of con- 
sumers of electricity for all purposes 
increased by 3.33 per cent, but the 
sale of units to domestic consumers 
increased by nearly 5 per cent. 








(1687) 59 












B. C. Service League 
Extends Activities 


Enlargement of activities and out- 
standing success in all fields are re- 
vealed in the annual report of the 
Electrical Service League of British 
Columbia for 1937, which has recent- 
ly been completed by R. Hall, secre- 
tary-manager of the organization. Real 
progress was made during the past 
year, according to Mr. Hall, particu- 
larly in the promotional field, where 
very close contact was made with all 
branches of the industry and the oper- 
ations of the league extended to em- 
brace electrical dealers. 

In the industrial promotion activities 
a new method of range wiring was 
introduced making it possible to con- 
tinue having electric ranges wired in 
old residences at a cost of $42.50 in- 
stead of a charge of $60, as would 
have been necessary under the old 
method. An interesting feature of the 
league’s program during the year was 
the formation of a Home Appliance 
Council with subcommittees dealing 
with refrigeration, electric ranges, 
radio and laundry equipment, the 
membership of these being 
composed of heads of leading electrical 
appliance firms in Vancouver. In the 
residential field activities Red Seal 
wiring occupied a major space, 229 
certificates have been issued during 
1937. which is an increase of 25 per 
cent over the 1936 figures. 

In the commercial, industrial and 
residential lighting fields co-operation 
given by the power company was re- 
sponsible for the sale of approximately 
$145,000 worth of lighting equipment, 
wiring and labor. It is estimated that 
the Electrical Service League has cre- 
ated for the industry more than 
$4,614.000 by enlarging on the elec- 
trical _ installations under 
building plans executed in Vancouver 
and district. 


groups 


proposed 


Plans $40,000,000 
Generating Plant 


Birmingham Corporation, Birming- 
ham, England, operating municipal 
light and power utilities, has author- 
ized a fund of $40,000,000 for con- 
struction of a new steam-electric gen- 
erating plant, to be located on a site 
at Hams Hall, adjoining the present 
municipal power station and duplicat- 
ing the capacity of that plant. This 
will give the new plant a rated ca- 
pacity of 250,000 kw., or 500,000 kw. 
for the two units. Work on the station 
will be placed under way at an early 
date. 

As a part of the national Grid sys- 


60 (]688) 


tem, the Hams Hall 
plant is furnishing light and power 
service over a 200-square mile area. 
The increase in consumption in that 
district is now about 24% times more 
that it was six years ago, and it is 
estimated that within the next eighteen 
months the load will be in excess of 
the present municipal station capacity. 
The new station will be ready within 
that time. 


present power 


Makes Manufacturing Pact 


Fenwal, Incorporated, Danvers, Mass.. 
has completed arrangements with the 
Lombard Governor Company, Inc.., 
Ashland, Mass., under which the lat- 
ter will manufacture the Fenwal car- 
tridge thermoswitch for general indus- 
trial heating, domestic and laboratory 
control service. 


eelings 


National Electrical Wholesalers Association 
-Annual convention. The Homestead, 
Hot Springs, Va., May 22-26. Alfred 
Byers, secretary, 165 Broadway, New 
Terk, N. XZ. 

National Association of Purchasing Agents 
Annual international convention. St. 
Louis, Mo., May 23-26. Association head- 
quarters, 11 Park Place, New York, N. Y. 

Edison Electric Institute—Annual conven- 
tion, Atlantic City, N. J., June 6-9. 
Bernard F. Weadock, managing director, 
420 Lexington Avenue, New York, N. Y. 

National Metal Trades Association —Na 
tional convention, Biltmore Hotel, New 
York, N. Y.. May 23-26. 

Public Utilities Advertising Association 
Annual convention, Detroit, Mich., June 
3-14. 


Wisconsin Municipal Utilities Association 

Annual convention, Marshfield, Wis., 

June 16-17. J. J. Jedwabny, secretary. 
Menasha, Wis. 

Society of Chemical Industry — Annual 
meeting, Ottawa, Canada, June 20-22. 

American Society of Heating and Ventilat- 
ing Engineers—Summer meeting, The 
Homestead, Hot Springs, Va., June 20-22. 
A. V. Hutchinson, secretary, 51 Madison 
Avenue, New York, N. Y. 

American Institute of Electrical Engineers 

Summer convention, Washington, D. C., 
June 20-24. Pacific Coast Convention, 
Portland, Ore., August 9-12. H. H. Hen 
line, national secretary, 33 West 39th St.. 
New York, N. Y. 

Canadian Electrical Association — Annual 
convention, Seigniory Club. Province of 
Quebec, Canada, June 21-24. B. C. Fair 
child, secretary, 804 Tramways Bldg., 
Montreal, Que. 

National Electrical Credit Association —An 
nual convention, Hotel Statler, Detroit, 
Mich., June 23-24. 

Economics Conference for Engineers—-An- 
nual meeting, Stevens Engineering Camp, 
Jchnsonburg, N. J., June 24-July 2. 

American Society for Testing Materials 
Annual meeting Chalfonte-Haddon Hall, 
Atlantic City, N. J., June 27—July 1. 
H. E. Hess, assistant secretary, 260 
South Broad Street, Philadelphia, Pa. 

Indiana Electric Association—Annual con- 
vention, French Lick, Ind., September 29 
October 1. Tom C. Polk, secretary, 607 
Traction Yerminal Bidg., Indianapolis, 
Ind 





New Officers Named 
by Electrochemists 


Robert L. Baldwin, National Carbon 
Company, Inc., Niagara Falls. N. Y.. 
was elected president of the Electro- 
chemical Society at the recent annual 
meeting in Savannah, Ga. Other offi. 
cers included: Vice-presidents, A. Ken- 
neth Graham, Philadelphia; Leon k. 
Westbrook, Cleveland; S. Skowronski. 
Perth Amboy, N. J.; treasurer, Robert 
M. Burns, New York., Colin G. Fink. 
Columbia University, New York, was 
again elected secretary. 

The Weston Fellowship of $1.000 
was awarded to Dr. V. De Nora of 
Milan, Italy, who will continue his 
research at Columbia University, in- 
vestigating the codeposition of metals 
in the ionic and colloidal states, and 
the application of the Faraday law. 


Steel Engineers Discuss 


Power Needs of Strip Mill 


Power requirements of a 56-in. hot 
strip mill were discussed by F. 0. 
Schnure, electrical superintendent o! 
the Sparrows Point, Md., plant of 
Bethlehem Steel Company, and R. H. 
Wright of the engineering depart- 
ment. Westinghouse Electric & Man. 
ufacturing Company, at the 
spring conference of the Association 
of Iron and Steel Engineers in Ballti- 
more, Md. 

At the same session L. A. Umansky. 
General Electric Company. 
out some of the special problems of 
steel mill electrification. W. A. Perry. 
superintendent of the electric and 
power department, Inland Steel Com- 
pany, was chairman of the session. 
which was held the second day of the 
conference. 


recent 


pointed 


General Electric Sponsors 
Fifth Rural Training Course 


An attendance of more than 200 was 
reported at the three-day training con- 
ference sponsored by the Rural Elec- 
trification Section at the General 
Electric Institute, Nela Park, Cleveland. 
last week. 

Speakers at the conference, the fifth 
of its kind since the first was held al 
Cleveland in January, 1936, discussed 
rural applications of electricity, and 
included M. O. Troy. commercial vice: 
president, General Electric Company. 
who answered the question. “Where 
Does Rural Electrification Fit in the 
Electrical Industry?” More than 1,000 
men and women connected with rural 
electrification have taken the training 
thus far, it is reported. 
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WHY the Power-Factor 


of G-E 0i1-Filled Bushings 
lay Low in Serice 


ENERAL ELECTRIC oil-filled bushings have a power-factor that is initially 
low, and stays low in service, giving you assurance that the bushings are in 
good condition and free from deterioration. 





G-E oil-filled bushings have a low power-factor when new because G-E No. 10-C oil 
and Herkolite* are used as dielectric materials. These are the same materials used so 
successfully for the major insulation in G-E power transformers. 


The bushing power-factor remains low in service because G-E bushings are definitely 
protected against the entrance of moisture and resulting deterioration. This is 
accomplished by the improved features of design illustrated below, which embody in 
bushings the same operating principles that have proved effective in G-E conservator 
transformers during a period of more than 20 years. 


The sound engineering principles back of the design are evidenced by the excellent 
service record of these bushings. 


A closely laminated insulating material having the combination of exceptionally great mechanical and dielectric strength. 
e 


How Bushing Power-factor Indicates 


Bushing Condition 


The power-factor of a bushing is a measure of the dielec- 
tric losses developed in the insulation by the application 
of voltage. This power-factor is useful as an indicator of 
the condition of insulation in that a marked increase in 
power-factor of a bushing in service above the initial 
value indicates the occurrence of some change in the 
properties of the dielectric. It is considered desirable, 
when such changes are found, to investigate and, if 





, / necessary, correct them. For further information on this 
AMBER-COLORED GAUGE GLASS—enclos- subject ask for Publication GET-821. Write your nearest 
ing the expansion chamber—helps k bushi . . si 

me eae —— - alae G-E office, or General Electric, Schenectady, N. Y. 

Violet rays which cause deterioration of oil. In 


addition, the glass affords perfect visibility of the * 
oil level from every direction 









FEATURES OF G-E OIL-FILLED BUSHINGS WHICH PREVENT THE ENTRANCE OF MOISTURE AND HELP KEEP THE POWER-FACTOR LOW 








BEL 
Band OTH BREATHER — Note the SUMP WASHER — If, under some unusual condition, THERMAL SEAL—The “’U” tube operates as a heat trap. It prevents 
neps alee fe the breather tube, which moisture should condense in the expansion chamber, it the surface oil in the expansion chamber from mixing with the oil in 


pasion ch om siphoning into the ex- will drain harmlessly down the gauge glass into the sump, the bushing, yet provides for expansion and contraction of the oil 
amber where it can be drawn o 
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OPERATING PRACTICES 






New ideas and practices in the operation of well-designed, 


constructed and maintained plants and systems 


Pulling Poles With 


Truck Equipment 
By RAY BLAIN 


Omaha, Neb. 

Perhaps one of the most useful ap- 
plications of the line construction 
truck is pole pulling. Every con- 
struction man well knows the diffi- 
culty of digging a pole loose and 
then pulling it by the hand method. 
When pulling small poles the derrick 
is not always an absolute necessity 
with the larze modern construction 
truck. The crossbar and sheave may 
be placed in the tep position at the 
tail of the truck and the winch line 
attached near the ground level to the 
pole to be pulled. 

It will probably be necessary to 
lower the supporting jacks on the 
rear of the truck to take the weight 
off the springs and tires. With this 
method pikes should be used to pre- 
vent the pole kicking over when it 
comes out of the ground. It is gen- 
erally considered best to stop the 
pull when the bottom is about 8 in. 
from the surface and then let it break 





through the earth as the pole is be- 
ing lowered. 

In days past it was not uncommon 
for derricks to bend when used on 
heavy pole pulling. There is no dan- 
ger of this happening with the mod- 
ern derrick if proper precautions are 
taken. The middle leg of the derrick 
should be used as a stiff leg by rest- 
ing it on a footplate placed near the 
base of the pole, as indicated in the 
accompanying photographs. 

The hook on the end of the winch 
line should be attached to the crotch 
in the derrick head. A snatch block 
is set in the loop thus formed in the 
line and attached to the pole with a 
good strong sling. This sling should 
not be placed so high on the pole that 
it will reach the derrick head before 
the pole is out of the ground. If the 
sling is placed near the balancing 
point on the pole it will facilitate 
lowering easily to the ground. On 
extra heavy pulls a second snatch 
block may be placed in the crotch 
of the derrick, the line threaded 
through it and hooked to the sling on 
the pole to provide a greater leverage. 
Pole pulling with a single line should 





ab 


Pole pulling technique 


Stiff leg of derrick set on plate close to pole. 


rises. The pole is lowered to the ground. 
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The winch takes up the load and the pole 





never be attempted unless a_ rope 
sling with a breaking point of 10,000 
lb. or less is used. 


Give Old Batteries 
Closed-Cireuit Test 


Instead of throwing away flashlight 
battery cells “by rule” after a certain 
number of days. meter readers of the 
Public Service Electric & Gas Com- 
pany present worn cells to the store- 


Flashlight | 
STING COP bo. 220 ac -- 


‘ ‘ 





Tester prevents waste of meter reader’s 


flashlight cells 


keeper in applying for a new set. 
Before issuing new cells the old are 
tested individually on an inexpensive 
tester devised by the company s test 
department. Cells which have a 
closed circuit voltage above 0.625 
volt are returned for further use. 
Test has shown that although cells 
will operate a light below this crit- 
ical voltage, the beam is too weak 
for rapid and accurate meter reading. 

The tester, 50 of which were made 
up for use on this system, is shown 
in the accompanying illustration. It 
consists of the bottom or spring cap 
from a regular flashlight mounted 
with a contact strip and d.c. volt: 
meter with a 0 to 2-volt scale on a 
small bakelite panel. A fixed resist: 
ance of 4 ohms mounted on the re- 
verse side of the panel is connected 
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REG. U.S. PATENT OFFICE 


OU get ALL 3 only in Versatol Performite (R-300) insu- 
lation — moisture resistance (0.01), long life (504), and 
heat resistance (75 C). 


0.01 This is the moisture-absorption factor — 0.01 gram per sq 
in. of the surface submerged. It is unusually low, shows that 
R-300 is as waterproof as any insulation can be, and makes 
R-300 first choice for any important power cable. 


904 This is a standard Performite accelerated life test — of 
504 hours in the oxygen bomb — that indicates a durability of 
approximately 50 years of natural aging. 


75 C This is the operating temperature —75 degrees centi- 
grade. It may not only effect savings in conductor size but it 
will also permit running the cable in hot locations. 


Thus, whenever you have an important job that calls for a 
high-quality rubber-insulated cable, specify G-E R-300 insu- 
lation — Versatol Performite. Ask for more details and prices. 
Address nearest G-E sales office or General Electric, Dept. 
6—201, Schenectady, N. Y. 


GENERAL 


Filing No. 1200 
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AN EXAMPLE 


One of many types of G-E cable that can be insu- 
lated with Versatol Performite. A “‘parkway’’ type 
for use without ducts. It is flexible, light, moisture 
and acid resistant, and easy to install. The sheath, of 
nonhygroscopic tellurium rubber, holds up well even 
when the cable is buried in the ground. Ask for Type 
RR tellurium, with Versatol Performite insulation. 





You profit most when the insulated cable you select 
for each job is always right. To this end, make full 
use of G-E service and get the most for your cable 
dollar. Look to the 


ALWAYS 13: RIGHT right type for long- 


term economy. 
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across the battery terminals, as is 
the voltmeter. As the cell is in- 
serted between cap and contact strip, 
an immediate closed-circuit voltage 
reading is indicated. 


The reading is 
taken at the end of each day. 

The extra hours of operation ob- 
tained from cells that would formerly 
have been discarded after a specified 
time have reduced the number of 
cells used annually by meter readers 
and made possible a saving far in 
excess of the cost of the 50 testers 
in use. 


Mobile Shop Speeds 
Emergency Repairs 
By H. C, RUHL 
Philadelphia Electric Company, 


Philadelphia, Pa 


To meet situations that in the event 
of Ss) stem 


demand 
power-driven tools and heavy con- 


trouble may 





struction equipment, the engineering 
department of the Philadelphia Elec- 
tric Company has designed and built 
a mobile machine shop. The shop, 
mounted on a special trailer, can be 
quickly and easily moved to any 
point on the company’s 2,150 square 
mile system to facilitate the rapid 
completion of emergency repairs. 
Acetylene equipment, 
power pipe threaders, drill presses, 


burning 


grinders, lifting jacks, vises, anvils, 
a 10-kw. a.c. electric welding trans- 
former and all other tools required 
for an emergency job are either in- 
stalled or carried ou the 5-ton special 
trailer used. 

The front compartment of the 
trailer has been equipped with a 
22.5-kw., 110-volt, 60-cycle generator 
driven by a Ford V-8 engine. This 
zenerator has a capacity sufficient to 
operate all of the power equipment 
and for furnishing light for work 
benches and truck interior and also 





Trailer brings machine shop facilities to remote substations 


Top hinged side panels form canopies above benches on each side of trailer. 


Bench-mounted 


power tools are supplied by engine generator set that also serves work and flood lights. 


Tool and equipment bins are within truwiler. 
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(a) Left side of trailer with pipe threader, 
drill press and anvil, (b) Right side showing arc-welding set, grinders and drills. 
dimensions 20 ft. long, 8 ft. wide, 10 ft. high. 


Trailer 





floodlights for illuminating the gen- 
eral area of trouble. This eliminates 
the necessity of running emergency 
power lines to the breakdown loca- 
tion, although provision is made for 
use of station service if available. 

The trailer has a specially designed 
body with all sides made in hinged 
sections. The sides to a distance of 
14 ft. from the rear and back sections 
are interlocking panels, hinged at the 
top, that can be swung out and sup- 
ported in position by adjustable 
steel posts to form canopies on each 
side and at the rear of the trailer. 

Work benches are hinged and low. 
ered into position after the sides of 
the irailer are opened. They are 
supported on special brackets built 
into the body of the trailer. When 
in position they form an ideal sur- 
work. — Drill 
presses, vises and other equipment 
are mounted permanently on these 
benches. 

In addition to its use on repair 


face upon which to 


work, this trailer can be used on 
general construction work and at the 
same time it will be available to be 
quickly moved to any other location. 
It is of particular value to construe- 
tion forces installing outdoor sub- 
stations and similar equipment in 
outlying districts where no construc- 
tion or power facilities are available. 
In such cases the mechanical equip- 
ment contained in the trailer elim- 
inates a large portion of the slow, 
costly manual work and permits a 
more rapid and_ satisfactory com- 
pletion of the job. 


Experience With 
Phase-Angle Control 


Effective control of load by phase- 
angle adjustment over the Boston 


Edison-New England Power Com- 
pany tie line between the L Street 


station in South Boston and Tewks- 
bury substation of the latter organi 
zation has been realized during the 
past year under varying conditions. 


The problem encountered and method 


of its solution were discussed in 
ELectricaL Wor Lp. October 9, 1937. 
page 71. Ata recent meeting of the 
New England System Operators 
Henry R. Kurth of the Boston con 
pany commented upon the usefulness 
of this arrangement in part as fol- 
lows: 

Closed loop operation of the sy* 
tems from L Street to Edgar station. 
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One-piece welded construction 
of the top frame to prevent leak- 
age of water. No gasketed 
joints except at the bushings 


YPE FLO breakers have been a hit from 

the start. The oil-blast horizontal-break 
construction, an exclusive new feature, 
means a reduction of 50 per cent in parts. 
The mechanism is a new conception of 
simplicity. It's unique — direct acting — ideal 
from the standpoint of reliability. Unusual 
accessibility of contacts means an easy 
inspection job that every user appreciates. 
General Electric, Schenectady, N. Y. 


Lower the tank only 8 
inches, and the contacts 
are in full view at eye level 
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to Millbury, Tewksbury and Malden 
back to L Street is feasible because 
of the accurate control of power flow 
now obtained. A second advantage 
of closed loop operation was the 
controlled supply of primary power 
to the Edison system or the exchange 
of secondary power between systems 
via the Millbury, Sudbury and North 
Boston ties without causing uneco- 
nomical inadvertent power to flow at 
any point. Other advantages are in- 
creased stability of the system inter- 
connections and additional capacity 
for mutual support during emer- 
ncies. 
The regulating equipment com- 
prises three Allis-Chalmers 10,400- 
kva., three-phase units, one in each 
of the 24-kv. cables to the Revere 
and Malden substations of the New 
England Power system. Optimum 
control conditions are secured by 
having the adjustment of phase angle 
and voltage made by the same oper- 
ator who controls the turbine gover- 
nors at L Street and the loading 
on the L Street-Edgar tie lines. The 
installation permits a phase shift of 
25 deg. lead or lag. Studies of volt- 
age correction to control the flow of 
reactive kva. indicated that a 10 per 
cent variation from normal would be 
adequate, even under the prevailing 
different voltage levels of 24 kv. at L 
Street and 23 kv. at Malden. Each 
unit has both phase angle and voltage 
adjustment under ‘load and is con- 
trolled independently or in a group. 
It has been interesting to note the 
range over which the voltage and 
phase-angle tap changers have been 
called upon to operate. On several 
occasions during the freshet season 
of 1937 the phase-angle control was 
advanced to about 20 deg. in order 
to hold the power flow into L Street 
via the North Boston tie to 10,000 
kw. Last fall an unusual situation 
at Revere made it desirable to trans- 
fer the commercial load from the 
normal 23 kv. source to another 
source which was 30 deg. behind in 
phase relation due to transformer 
connections. This was done by re- 
tarding the 23 kv. bus 25 deg., uti- 
lizing the regulating transformer on 
one line to the maximum buck posi- 
tion, thereby avoiding service inter- 
ruptions. 


Oo 
sf 


Normal operation is usually with 
group control, thus keeping all three 
lines under uniform load distribution. 
Operating experience with these regu- 
lating transformers has been unusu- 
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ally fine, with a negligible amount of 
outage time. The number of opera- 
tions on the voltage and phase-angle 
tap changers approximate 13,000 and 
32,000, respectively, on each of the 
three units. 


Provide Local Light 
for Meter Reading 


One of the very best ways to 
avoid pointer shadow errors in read- 
ing indicating instruments in the 
laboratory is to eliminate the pointer 
shadow. This means that the light 
beam must always be in line with 
the pointer. The light source thus 
must be movable. 

One can have local, movable light 
on the scale of the instrument with 
advantages of the concentrated fila- 
ment source and a sharper image of 
the pointer by copying the instru- 
ment lighting in the meter labora- 
tory of the Union Electric Company 
of Missouri in St. Louis. Mounted 
along the top of the panel of the 
testing table are a number of jointed 





Automobile 
* trouble 
hight 


Indicating - - 
instrument 








Auto trouble lights for 
scale illumination 


extension arms with small lighting 
units at their ends as appears in the 
accompanying sketch. These units 
are ordinary automobile trouble 
lights such as may be obtained in 
an auto accessory store. The han- 
dles or clips have been removed and 
the units fastened to the ends of the 
arms. A six-volt transformer mounted 
on the back of the panel furnishes 
energy for the lights. 


Secondary Distribution Economics* 


Ii— Voltage Drop and Transformer Size 


By E. M. ADKINS 
Jersey Central Power & Light Company, 
Asbury Park, N. J. 

Total transformer cost per kva. of 
transformer load is plotted against 
per cent of transformer load in the 
accompanying curve. This total cost 
includes the installed transformer 
cost, the capitalized value of copper 
loss and the capitalized value of 
transformer iron loss. These curves 
show that overloading of transform- 
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Economic loading of transformers 


ers on peak load is the most econom- 
ical usage of transformer invest- 
ment. For the purpose of this paper 
a maximum loading on peaks equal 
to 150 per cent. of rating will be 
used. The required transformer kva. 
for any load density and wire size 
is, therefore, equal to the following: 


a 
ransiormer W\va.== 1.5X1,000 











~~ 1,500 zX10° for single phase 
; V3 EI 
Transformer kva.— ix 000 
_, 2N3BE {2 ‘| 
1,500 7x10: for three phase 
Where 


E = Secondary voltage = 240 volts for 
single phase and 120/208 volts for three 
phase. 

] = Transformer current in amperes. 

D = Secondary current per 1,000 ft. 
of secondary circuit. 

V = Maximum allowable voltage drop 
per conductor. 

z = Effective impedance per ft. of wire 

=rcos 9 + x sin 9. 


* Installment No. 4 in a series to con- 
tinue in forthcoming issues of ELECTRICAL 
WORLD. 
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G-E White Rigid Conduit provides lasting pro- a 
tection for wiring systems. It is made of the finest 
mild steel, heavily galvanized and Glyptal-coated 
CCE Mme tee tt oC me Ce biel 
moisture — protects against corrosion and other in- 
jury. G-E White is easy to bend, easy to install, 
PO MCMC Me tetCME tc TMC amet tae tite 
There is a full line of G-E Conduit Boxes and 
Fittings. For further information, see your pert 
CO TTT th MOC itst tt a me est MM TCs 
A SL Mee et ME MCC Gt melt tse 
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New ideas and practices in industrial electrification as presented by 


ELECTRIFICATION 


industrial, consulting and power sales engineers 


Conditioned Air Aids 
Clock Motor Assembly 


Air conditioning at the Ashland, 
Mass., plant of the Warren Telechron 
Company solved an important pro- 
duction problem in connection with 
the assembly of the small synchro- 
nous motors which represent the ma- 
jor part of the organization’s output. 
Failure to eliminate dust, dirt and 
foreign grease from the interiors of 
these sealed-in-oil motors results in 
excess wear and some motor failures. 
Assembly work and inspection on 
these small units is close and difficult. 
requiring the best feasible working 
conditions. 

The assembly section is a room 75 
ft. long, 40 ft. wide and has an av- 
erage headroom of 20 ft. 
ume is 60.000 cu. ft. 
complete air change every 40° min- 


Room vol- 
There is a 


utes. Air conditioning is provided 


by a 25.0-ton compressor driven by 


Ess. 


a 20-hp. motor. A mean relative 
humidity of 50 per cent is main- 
tained with 57,000 gal. of water re- 
quired per day for humidification 
and air washing. Cooling is accom- 
plished by refrigerant at 46 deg. F.. 
condenser water temperature being 
60 deg. A dry type air filter was 
specified for this installation because 
of its capabilities in removing greasy, 
microscopic dust, dirt and odors. 
The Lawton Engineering Company. 
Boston, made the installation. 

In addition to a completely con- 
trolled and conditioned flow of air, 
this installation maintains a slightly 
higher atmospheric pressure in the 
motor assembly room than elsewhere 
in the factory, which prevents influx 
of dust and dirt when the doors are 
opened to bring in material. Room 
temperature is readily held to the 
proper level by thermostatic control, 
and product quality and personnel 
health have been materially improved 
by the air-conditioning facilities. 


Ty age 
a 


Conditioned air eliminates dust in clock motor assembly room— 


Note also modern lighting equipment 
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CuttingDownImpeller 
Saves $1,150 Annually 


The value of comparing unit pro- 
cessing cost with available national 
averages is clearly illustrated by the 
case of the Windsor Buildings Sup- 
ply Company, Inc. This company. 
which operates a gravel bank in the 
Newburgh territory of the Central 
Hudson Gas & Electric Corporation. 
found that its electrical expense per 
vard of washed gravel was in excess 
of the national average for similar 
plants. The trouble was traced to 
water pumping operations. Pumping 
pressure was found to be _ higher 
than necessary and as a result plant 
electrical demand and energy con- 
sumption was out of proportion. 
Correcting this condition saved the 
company $1,150 a year. 

\ high-pressure centrifugal pump 
rated 135 hp., 1.750 r.p.m., 1.800 
“p.m. and operating 
against a total head of 240 ft. was 
originally selected by this compan) 
in accordance with the traditional 
practice of gravel bank operators. 


capable of 


This pump was driven by a 150-hp. 
slip-ring motor and delivered water 
at 8O Ib. 


eravel washer over two 8-in. mains. 


pressure to a_ primary 


The mains consisted of 132 equiva 
lent feet of single 8-in. pipe and 1.311 
equivalent feet of double 8-in. pipe. 

By throttling the water pressure 
a little at a time it was found thal 
salisfactory washing could be done 
with 10 Ib. pressure. However. te 
allow for plant changes it was final: 
ly decided that 40 lb. was the safest 
delivery. pressure to use. Several 
methods for securing this lower pres 
considered: (1) Pur 
chase of a new low-pressure pump: 


sure were 
(2) purchase of a new impeller for 
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We blew a bubble for a man named Edison... 
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a Vears ago a stranger got off 
the train at Corning, New York, and 
asked the station agent to direct him to 
Corning Glass Works. 


He had been sent by Thomas A. Edison to 


‘ee if Corning could succeed where others 


lad failed. in making a glass bulb to sur- 


ound the filament of his new electric lamp. 


tg ing the thin bubble of glass for Mr. 
Ad} 


son's first lamp was an early milestone 


. ; ei ‘ 
‘Corning research. Now, machines de- 


oped by Corning produce almost all 











of the lamp bulbs made in America, 
Today, “PY REX” power insulators . . . be- 
cause of their high electrical values and 
greater mechanical strength, are proving 
their superiority under severe climatic con- 
United States and 


foreign countries. 


ditions in the many 
Corning has continuously been an import- 
ant part of the electric manufacturing, 
communication, and power industries. 
Corning knows glass, for glass is Corn- 


ing’s only business. For more of the 
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Mailed free. Corning Glass 
Works. Corning, N. 
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the existing pump; (3) turning the 
existing impeller down in a lathe. 
It was found that the last-named 
alternative was the least expensive. 

The existing 16-in. impeller was 
therefore reduced in diameter to 
13% in. This reduction in impeller 
diameter reduced the delivery pres- 
sure to the desired 40 lb., reduced 
the required pump horsepower from 
135 to 85 and cut the plant elec- 
trical demand from 210 kw. to 160 
kw. Whereas the nominal head of 
the pump had previously been 240 
ft., it was now 160 ft. This change, 
however, did not vary the amount 
of water delivered by the pump 
more than 1 per cent, according to 
W. A. Schuerman, the consulting 
engineer who made the recommenda- 
tions. It did, however, result, as 
stated, in a reduction of $1,150 a 
year in the plant demand and energy 
charges, based on eight months 
operation. 

The same pump motor was re- 
tained to drive the pump. It is esti- 
mated that an additional saving of 
about $180 a year can be realized 
by substituting 100-hp. motor for 
the 135-hp motor that is now being 
used. This has not been done as 
yet. 

. . 


Furnace Facilitates 
Control of Hardness 
Hardness limits of 4 to 66 Rock- 


well C are maintained by the Colum- 
bia Tool Steel Company, Chicago 
Heights, for its high-speed, tool- 





Automatically controlled Homo elec- 

iric furnace permits maintenance of 

close hardness limits in tempering 
high-speed tool-holder bit blanks 
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holder bits. To maintain these 
limits and keep rejects at a reason- 
able figure demands, among other 
things, that tempering be both ac- 
curate and highly uniform. To 
achieve these results Columbia turned 
to electric heat. Its furnace is a 
Homo _forced-reversed convection 
unit, with the pyrometer-regulated, 
fully automatic cut-back control 
and the automatic reversal of fan 
direction, which are standard for 
this furnace. They bring the bits 
to 1020 deg. F. and soaks them there 
for three to four hours. In this 
way they get complete strain-relief, 
without the sacrifice in hardness that 
would be involved in shorter temper 
at higher heat. Output is so uniform 
that rejects due to tempering are all 
but unknown. 


om 
Oil Well Operators 
Save by Electrifying 

Success of pipe line installations 
electrified a few years ago has caused 
a rapid expansion in applying elec- 
tricity to bulk oil transportation, par- 
ticularly in the California fields. 
Typical of the operating costs and 
savings being realized by California 
operators is the case of one of the 
largest Signal Hill companies. Re- 
placing a steam pipe line station 
that covered 5,500 sq.ft. and repre- 
sented an investment of $80,000, this 
company recently installed two mo- 
tor-driven centrifugal pumps whose 
discharge pressure and capacity were 
equal to the large steam units. Cost 
of the new plant, including build- 
ing and piping, was $18,000 and 
occupies a ground space of only 
629 sq.ft. 

These units consist of a 5-in., four- 
stage centrifugal oil line pump direct- 
connected to a 200-hp., 2,200-volt, 
three-phase electric motor. Each 
pump delivers 27,000 bbl. of oil 
each 24 hours at 300 Ib. pressure. 
The two units in series deliver 27,000 
bbl. per day at 600 lb. pressure. 

Subsequently four additional 
pumps were added, and a typical 
month’s operating report disclosed 
a total of 905,654 bbl. of fluid 
pumped, made up as follows: 241,590 
bbl. dry oil, 421,124 bbl. wet oil 
and 242,940 bbl. salt water. The 
total electrical consumption of the 
motors amounted to 127,320 kw.-hr., 
which was billed at an average of 
8.7 mills. Average electrical cost 
per barrel moved was 0.00122 cent. 





Gathering plants used to collect 
oil from wells and leases and furnish 
it to main pipe line plants also are 
being converted to electric drives. 
Three typical plants of the Signa! 
Hill region show consumption of 
93.48, 77.34 and 98.37 kw.-hr. pe: 
1000 bbl. In all of the above cases 
the average cost of energy was about 
1 cent. Therefore to ship 1,000 bbl. 
cost less than $1. 


Save $445 First Year 
on a $550 Investment 


It cost the General Ice Cream 
Corporation approximately $550 to 
install two capacitors for improving 
the power factor of its plant at Paw- 
tucket, R.I. Prior to this installa- 
tion low power factor had cost this 





Two capacitors totaling 45 kva. return 
81 per cent of cost first year 


company in the neighborhood of 
$181 annually under clauses of its 
power contract. It may be assumed 
the corporation would have met the 
same excess cost in 1937 had it not 
been for the capacitor installation. 
Last year, however, the capacitors 
resulted in a power factor of from 
97 to 100 per cent. Instead of pay- 
ing an extra amount, the organiza- 
tion enjoyed power cost reductions 
amounting to $264. Thus, a fair 
estimate of the return on the invest- 
ment of $550 would be $181 plus 
$204, or $445. 

The two capacitors, supplied by 
General Electric, are rated 5 and 40 
kva. The 5-kva. capacitor is on the 
line continuously. while the 40-kva. 
equipment is switched on or off as 
desired, by means of an ac. mag- 
netic switch. 
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They are carefully designed and integrated units 
with the utmost attention paid to the needs of the 
various processes that will be performed in them 
and the safety and comfort of the people who will 
occupy them. These newer, better types of factories 





are built by modern methods using modern material 
of construction to meet the needs of today and to- 
morrow. Architects and industry are turning to 
scientific research to secure better, more satisfactory 
materials and designs. 


Rubber insulation has gone modern too! 


Simplex-LATOX rubber insulation for wires and cables 
is made directly from prevulcanized rubber latex and is 
deposited on the conductor in a series of films to form 
a thin, homogeneous wall of high-grade rubber insulation 
containing not less than 93% rubber and having uniform 
physical and electrical characteristics. 

Simplex-LATOX rubber insulation is waterproof, per- 
manent and retains indefinitely the qualities of a high- 
grade rubber insulation. It makes possible small diameter. 
light-weight, moisture-proof cable for supervisory control 
of utility sub-stations, police and fire alarm, telephone and 


signal service and electric or steam railroad control or 
signal systems. 


With Simplex-LATOX insulation smaller conduits can 
be specified for new installations than would otherwise 
be possible. The capacity of old conduit systems is in- 
creased because more conductors can be installed in a 
given area. Investment in larger conduits can be elimi- 
nated or postponed. 


A new LATOX booklet is ready now for distribution. 
We will gladly send you one upon request. 


Simplex Wire & Cable Co., 79 Sidney St., Cambridge, Mass. 
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| ADEQUATE 
| WIRING 


| _ for every Residential 

| and Industrial Application 
..IN A COMPLETE LINE 

OF ELECTRICAL WIRES AND CABLES 


..-AVAILABLE AT 30 BRANCH OFFICES 
AND WAREHOUSES 
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ENGINEERING IDEAS 


Discoveries, proposals and developments by electrical engineers 
and scientists in the field, the factory and the laboratory 


Cool Refinery Motors 
With Inert Gas 


Without precedent as to type and 
construction are two 50-cycle, 1,000- 
hp., 3,000-r.p.m., 2,300-volt, two-pole 
induction motors recently constructed 
for oil refinery service at the Wat- 
son, Calif., plant of the Richfield 





High-speed, 1,000-hp. induction type 
motor for refinery service 


First of its kind to use inert gas in 
closed circuit cooling system. 


Oil Corporation. Being of a size 
beyond the range of labeled explo- 
sion-proof Class 1, Group D design, 
these motors are provided with a 
closed circuit system of ventilation 
incorporating surface air coolers for 
removing heat, as well as a valve 
arrangement for continuously eject- 
ing a small amount of COs gas. 
These features, together with tight 
inclosures and special seals, provide 
the operator with a complete arrange- 
ment for maintaining a non-inflam- 
mable atmosphere, slightly above at- 
mospheric pressure, within the mo- 
tor. 
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The closed-circuit cooling system, 
unusual for high-speed induction mo- 
tors, involves directional ventilation. 
Special high-efficiency, _ propeller- 
type fans, designed in the Gen- 
eral Electric Company’s Laboratory, 
force the inert mixture over the mo- 
tor windings through ducts, and 
thence through surface coolers which 
extract the heat before the mixture 
is again circulated. A _ forced-feed 
lubricating system furnishes oil to 
the bearings under pressure by 
means of two pumps. These pumps 
operate continuously to maintain a 
liquid seal at the bearings at all 
times. 


Test Units Yield 
Data on Creep 


Stresses of 50,000 lb. per square 
inch and temperatures up to 1,000 
deg. F. can be brought to bear on 
180 test specimens simultaneously in 
three new test furnaces being used 
to study the “creep” of steel and 
other metals used in turbine design 
at the Research Laboratories of the 
Westinghouse Electric & Manufac- 
turing Company. 

In the past each sample of a metal 
whose creep was being studied was 
placed in an individual furnace and 
heated while carrying a heavy load. 
The amount of creep was measured 
over several weeks by means of mir- 
rors which reflected onto a scale the 
degree of stretch between two marks 
on the samples. Such testers, though 
accurate, were not designed for mass 
testing of the many different metal 
samples now being studied. 

Sixty creep machines have in effect 
been combined into each of the new 


test units. Each unit is a heavy allo 


steel block housed in a three-walled 


cylinder supported on a foundatio 


of sand. To retain the heat inside 
the furnace the outer shell is made 
of vertical concentric shells of pol- 


ished nickel and aluminum separated 
by powdered silocel. Sand is used 
in the foundation pit to minimize the 
effects of vibrations which are known 
to hasten creep. The sand is kept 





Machines simultaneously test 60 sam- 

ples under tension at 1.000 deg. F. to 

determine creep of metals for modern 
steam turbines 


warm and dry by equipping th 
foundation pit with its own electri 
heating unit. 

Electric heaters on the metal cor 
of the furnace produce the tempera 
tures up to 1,000 deg. F. A photo 
electric control maintains the ten 
perature within 10 deg. or less )\ 
automatically operating a resistance. 
The cylinder revolves once an hou! 
to insure even distribution of heat: 
One hundred and twenty-five therm 
couples permit close observation 
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Kearney Trip Outs 
Hold Down 


Avoid improper functioning of 
your switches by using Kearney 
factory tested QUIK-ACTION 
FITALL FUSE LINKS.... 
Packed in handy cartons. Spec- 
ify these positive performing 
links on your next order. 


‘Ten thousand of those trip 
outs in service and—not a 
single cartridge burn-out.” 


Costs 


—and You Won’t Be Troubled with Cartridge 
Burn-Outs on Low Capacity Faults.... 


ARTRIDGE burn-outs were causing 
-. troublesome outages—unneces- 
sary patrols were becoming a serious 
item in operating costs. . . . Then this 
company, like many others, decided to 
try Kearney Trip Outs—10,000 of 
them went into service the first year. 
. .. And not one cartridge burn-out 
among those 10,000 switches.... 
Today Kearney Trip Outs are speci- 
fied as standard. 

Careful research and sound engineer- 
ing design account for the outstanding 
performance of these switches . . . point 
pressure contacts, coordination of mov- 


JAMES R. 


4224-42 CLAYTON AVE. 


Standardize with 
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ing parts, positive ejection of the fuse 
link after it has melted and separated 
—these are factors which Kearney 
engineers studied and perfected in the 
production of these Trip Outs. 

You can prove to your own satisfac- 
tion that Kearney Trip Outs are really 
exceptional—just test them any way 
you see fit... . Then you'll realize that 
you can hold down operating costs and 
eliminate a lot of troubles with car- 
tridge burn-outs on low capacity faults 
by installing Kearney Trip Outs. . 
Speak to a Kearney representative, or 
write for details . . . today. 


KEARNEY CORPORATION 


SAINT LOUIS, MO. 
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temperatures throughout the fur- 
naces. 

Each heating core has_ twelve 
spaces for holding twelve 20-in. 
samples, which may be subdivided 
into five sections to make 60 simul- 
taneous tests. Dial gauges connected 
with comparison rods _ extending 
through the top of the furnace meas- 
ure the relative vertical displace- 
ment of the rods by the samples 
which may be loaded by weights and 
levels to 50,000 lb. per square inch. 

For check purposes the machine 
is equipped with an extensometer. 
Platinum targets are welded to the 
top and bottom of the sample and 
fine reference scratches made on the 
targets before they are placed in the 
furnace. To make a measurement 
of creep the cylinder shell is_re- 
volved to bring the sample opposite 
two quartz windows. The distance 
between the marks on the targets 
are measured by a microscope which 
is rolled into place before the quartz 
windows. Measurements are ac- 
curate to 0.00001 in. 

Creep readings are repeated daily 
for about three months. On the basis 
of these readings the amount the metal 
will creep in 20 to 30 years can be 
predicted. As a result of such tests 
as these metallurgists have been able 
to develop alloys that resist creep at 
950 deg. F. today as well as older 
types did at 850 deg. a few years ago. 
it is said. 


Protect Generator 


From Internal Faults 


By GIUSEPPE CALABRESE 
New York City 

A scheme that has been proposed 
for protecting generators against un- 
balanced faults of any type, such as 
line to ground, line to line, line to 
line to ground, turn short circuits, 
etc., is shown schematically in the 
accompanying diagram. 

Essentially it consists of one nega- 
tive sequence power directional relay 
supplied from the current and po- 
tential transformers at the terminals 
of the generator, through the inter- 
mediation of negative sequence fil- 
ters or their equivalent. 

The scheme is intended specifi- 
cally to protect against turn-to-turn 
short circuits in the same phase, for 
which type of fault the conventional 
generator differential protection is 
inadequate. However, besides pro- 
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Supplementing existing generator pro- 
tection, relay scheme guards against 
internal faults 


tecting against this type of fault, the 
proposed scheme _ protects also 
against any type of generator fault 
other than three phase. 

During normal conditions, with 
no fault on the system, the negative 
sequence power directional relay re- 
mains de-energized. During unbal- 
anced fault conditions anywhere in 
the system, but not in the generator, 
the torque applied to the power 
relay will tend to keep the tripping 
contacts open. During unbalanced 
fault conditions in the generator, in- 
clusive of turn-to-turn short circuits, 
a torque will appear at the relay 
terminals which will tend to close 
the tripping contacts. In the specific 
case of a short circuit between turns 
of the same phase, the relay acts im- 
mediately upon the occurrence of 
the fault. without having to wait 
until the fault extends to other 
phases or to ground. as in the case 
of the conventional generator differ- 
ential protection. 

The fact that the proposed scheme 
does not protect against balanced 
three-phase faults makes it desirable 
to use it to supplement and not to 
replace the existing generator pro- 
tection. 


Study silting of streams adjacent 


The relative location of the cur- 
rent transformers between the gene- 
rator and the potential transformers 
is essential in order to prevent trip- 
ping of the relay when one or two 
fuses of the potential transformer 


blow out. 
7 


Study Silting Effect 
on Hydro Plants 


Some light on the degree of silt- 
ing in reservoirs and streams adja- 
cent to hydro-electric developments 
may be shed by a new sediment-load 
testing laboratory of the U. S. De- 
partment of Agriculture on Rocky 
Creek in Iredell County, N. C. 

In the North Carolina project 
fourteen concrete veins 5 ft. apart 
join concrete and stone revetments. 
Four feet below each section is a 
16-in. pipe leading to the pump 
house, where hydraulic oil cyl- 
inders permit a sample from each or 
any vein to be pumped into test 
vats. Qualitative and quantitative 
analysis of the samples determine 
from the suspended load what bed 
load of sediment is carried by the 
stream under all conditions. 

It is the aim of this experiment to 
find how to prevent depletion of res- 
ervoir capacity; to determine the life 
of a reservoir by finding out what 
went into it after each rain; the 
relationship between the sediment 
load and hydraulic functions of a 
stream; how much damage is being 
done to land on a particular water- 
shed and how much would be justi- 
fiable to spend in a particular sec- 


tion to control soil erosion and the 
best method to adopt for the pur- 
pose; conservation of navigability of 
streams. and the prevention of flood 
damage. 





to hydro-electric developments 
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THE LOAD 


New ideas and practices in selling electrical equipment and 


service to commercial and domestic customers 


Three Cents per Meal 
for Electric Cooking 


By PAUL MACK-HALE 
Senior Partner 

Putnam & Thurston’s, Worcester, Mass 

Twelve hundred meals a day, pro- 
vided at an electric service cost of 
about 3 cents each, tells the story in 
a nutshell of Putnam & Thurston’s 
experience with this most modern 
method of operation. I often like to 
think how the patrons of this house 
at its start in 1858 would react to 
a trip through our present estab- 
lishment, with its numerous dining 
rooms, air conditioned and artisti- 
cally lighted, and above all its com- 
plete electric kitchen. I am sure 
they would be amazed at the ab- 
sence of heat and smoke. dirt and 
fumes in this very heart of our estab- 


lishment, whose working conditions 
have been so greatly improved since 
we switched over to electricity in the 
fall of 1935. I suspect that if these 
worthies could sit down to a com- 
plete electrically cooked meal, say 
on some August day with the out- 
door thermometer in the high nine- 
ties and the relative humidity up in 
the perspiration range, they would 
“take mine ease in mine inn” with 
wonderment and appreciation, not 
to say a sense of the magic of mod- 
ern engineering and manufacturing. 

Before we adopted electricity we 
cooked with coal, then with gas, and 
later by oil. Coal gave us uneven 
heating in the long pull; gas cook- 
ing was dirty, smudgy and made the 
air too hot around the range equip- 
ment. We used to “lose” our coal 
fires at critical periods. which de- 





Electric kitchen at Putnam & Thurston’s 
Note wide aisle between units, ventilation facilities and glareless lighting equipment. 


78 (1706) 


layed our service—one of the most 
important points in restaurant opera- 
tion from the standpoint of cus- 
tomer satisfaction. Oil heat was so 
intense that comfortable work in the 
kitchen was impossible. We visited 
many commercial cooking _installa- 
tions before adopting electricity, and 
finally decided to spend about 
$32,000 in modernizing our estab- 
lishment along electric lines. Of this 
outlay electric cookimrg equipment 
represented an investment of about 
$12,000, the balance covering air 
conditioning, lighting, display sign 
and wiring. The total cost of operat- 
ing our electric service runs at about 
3 per cent of our gross revenue, and 
as our electric lighting cost figures 
about 1 cent per meal, we have a 
total per meal electric service outlay 
of about 3 cents. We are a short 
order house, open from 7 a.m. to 
1 a.m. daily, and in a word, we 
were “sold” on electricity from the 
standpoints of efficiency and comfort. 

High as the quality of our food 
has always been, it has been made 
still better by the close control pro- 
vided by electric cooking, saving of 
flavor achieved in the electric ovet, 
and absence of smoke and dirt. 

We purchase all our electricity 
from the Worcester County Electric 
Company, metering our 115-volt 
lighting and our 220-volt cooking 
and air conditioning service sepa 
rately. 

Our present electric cooking and 
power equipment are summarized in 
Table I. Monthly consumption of 
energy and demands of the restau 
rant as measured during 1937 are 
given in Table II. 

On the basis of 1,200 meals per 
day carried through the entire yea! 
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STRONG to begin with... 


grows STRONGER with age... 


J-M TRANSITE CONDUIT 


‘\ 





EXTREME RESISTANCE 
to corrosion is an 
important feature 
of TransiteConduit. 
This non-metallic 
duct resists all types 
of soil action . . 

gives long, depend- 
able service on any 
distribution system. 





PERMANENCE is inherent in Transite distribution 
systems. Non-metallic and inorganic, Transite 
Conduit will not rot or decay, is immune to 
electrolysis and cannot burn. Long life and low 
maintenance are assured. 
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This non-metallic duct goes underground 



















MADE OF ASBESTOS AND 
CEMENT, Transite Con- 
duit is exceptionally 
strong . . . can be laid 
underground without the 
protection of a concrete 
envelope. Installation is 
speeded up; costs are sub- 
stantially reduced. And 
savings continue as years 
go by. Because it is in- 
organic, Transite offers 
high resistance to cor- 
rosion and decay .. . actu- 
ally gains in strength. 





without a concrete envelope...cuts distribution 
costs in many other ways as well 


IGH initial strength in conduit 

means low installation costs, 
because it can be laid without a con- 
crete envelope. But for permanently 
economical service, it pays to choose 
a conduit that retains for years its 
ability to withstand sustained heavy 
loads. 


J-M Transite Conduit provides 
both these advantages! 


Furthermore, because it is made of 
two inherently permanent minerals, 
asbestos and cement, it is highly re- 
sistant to all forms of corrosion .. . 
and it resists the deteriorating action 
of heat, moisture, oxygen and other 
destructive agencies. 


Non-metallic, Transite Conduit is 
immune to electrolysis and galvanic 


action. Entirely inorganic, it will not 
burn under any conditions. It dissi- 
pates heat rapidly. The smooth bore 
stays smooth, and long cable pulls 
can be made with less effort, without 
injury to sheathing. 


With these unusual features, J-M 
Transite Conduit cuts installation 
and maintenance costs on any dis- 
tribution system. If concreting-in is 
specified, use the thinner walled 
Transite Korduct. It offers every 
advantage of Transite Conduit and 
saves on material expense. Complete 
information on both these money- 
saving ducts is contained in Data 
Sheet Manual DS-410. Write Johns- 
Manville, 22 East 40th Street, New 
York, N. Y. 


Yi Johns-Manville 


TRANSITE CONDUIT 


For All Distribution Systems 
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Table I—Major Electrical Equipment 
for Cooking and Air Conditioning 


Kw. 
Con- 
No Equipment nected 
1 Special 2-section Edison range........ 36 
2 Edison KA15 fry kettles........... . 8 
DS Ss WI i. bic oo tno Sieve oS eS oe 24 
1 Edison 2-section bake oven........... 10.8 
CR RE Scie BAS ae bow wte es ida 3 
SI a8 cisk.s ce Gorknd isco os 0% 2.6 
2 Thermotainers for food storage bes 4.2 
1 Steam table, electrically heated....... 5 
1 Coffee urn. 5 
2 Coffee urns ‘(added in Fe brua: ary, 1937), 
3 gal. each...... 6 
1 Water cont siner for use with coffee urns. 6 
1 Roll warmer... . ati Gane Renee ean 2 
Fe IE oss xvii sic nas désdmawee ee 3.2 


Total heating and cooking equipment. 118.8 


Our refrigeration (Frigidaire) requires a 9 hp* 
installation; Carrier airconditioning equipment» 
29 hp., and miscellaneous small power, 7 hp- 
Thus our total electric cooking, refrigerating, air 
conditioning and miscellaneous motor connected 
load is approximately 150 kw. Our maximum 
lighting demand in 1937 was 27 kw. 





Table 1]—Demand and Energy Con- 
——— in 1937 for Restaurant 
Serving 1,200 Meals Daily 




















Sa ae | Refrige ration, | 
Lighting | Power, Total 
Cooking | Serv- 
Month sinhiateieial ice 
De- | | I Je- | Kw.- 
Kw.- | mand| Kw.- | mand} Hr. 
| Hr. | Kw. | Hr. Kw. 
January. | 7,440) 26| 30,180}  84| 37,620 
February. .| 6,900] 24) 28,680 85| 35,580 
March. ...| 7,020] 24| 30,120 82| 37,140 
April...... 7'260| 23| 29.340| —87| 36,600 
May...... 7,320] 22) 29,460) 91| 36,780 
ae 6,540 21) 31,320) 106| 37,860 
BO axed 5,460 21 29,520, 90} 34,980 
August....| 5,580 ie eC 37 ,980 
September.| 6,300] 27} 27,360)...... | 33,660 
Octaber. ..| 7,140 24) 28,800)...... 35 , 940 
November.} 8,310 25) 31,080)......} 39,390 
December .| 7,080} 24) 28,200... | 35,280 
Votals.. .}82,360)...... 356 ,460)...... pae.ato 
' 





the electrical energy consumption 
would be about 1 kw.-hr. per meal. 
or about 816 watt-hours per mea! 
for refrigeration, air conditioning. 
small power and electric cooking. 
Assuming that the annual total 
should be 360,000 meals per year. 
the consumption would rise to about 
1.2 kw.-hr. per meal total service. 
and to roughly 1 kw.-hr. per meal 
for all service except lighting. 

Under normal conditions we esti- 
mate the running cost of our bake 
ovens at 10 cents per hour on high 
heat and our range ovens at about 
the same figure. Our steam table, 
electrically heated. costs us about 
4.5 cents per hour on full heat, and 
our coffee tank. with warming closet 
for cups, costs us about 10 cents per 
hour to operate. 

Our repairs have been unimpor- 
tant, amounting to about $120 for 
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our electric cooking equipment on 
an annual basis of 1.5 per cent on 
$8,000 worth of apparatus. 


Yard Lights Can Be 


Sold to Farmers 
By GLEN WALKER 


Nebraska Power Company, Omaha 

After getting his place wired for 
lights and service connected, the 
farmer wants a radio first and then 
an electric washer. This is not a new 
discovery, but additional evidence of 
its truth is provided by a recent sur- 
vey of rural customers in Iowa and 


Nebraska on the lines of the Ne- 





Percentage of Saturation of Appliances 
and Equipment on Farm Lines of 
Nebraska wom Company 


Nebraska Iowa Total 


Meters ...6.s;.; 23584 548 2.362 
OBSCE .. i sicas 16.9 13.2 16.0 
Refrigerators ... 56.2 51.1 55.8 
Water heaters. ,, 4.0 3.1 3.8 
Radios ae ahe 89.3 eas8 86.6 
Water pumps .. 45.0 25.7 41.4 
POE). oe 4ks.s 2.3 5.3 3.0 
Hot plates 24.1 19.0 22.9 
Brooders...... 18.1 7.3 15.6 
Washers .....< 81.8 70.4 79.1 
Milkers Pabivas 4.6 4.2 4.5 
Milk coolers 29 4 8 
Henhouse lights . 44.0 28.5 40.4 
A Pee 5.3 4 4.1 
Yard lights .... 83.7 70.1 80.6 





braska Power Company. The results 
of this survey of the electric appli- 
ance and equipment ownership of 
2,362 rural service customers appear 
in the accompanying tabulation. 
However, there is a difference be- 
tween these data and the figures of 


usual presentations of appliances in 
farm service. This difference is in 
the much larger use of yard lights 
by this particular group, a difference 
caused by vigorous effort to sell the 
advantages of outdoor lighting on the 
farm by the rural service depart- 
ment of the Nebraska Power Com- 
pany. 
° 


Billboards Stress 
Commercial Lighting 


Taking an indirect approach to- 
ward promotion of commercial light- 
ing load, the British Columbia Elec- 
tric Railway Company, Ltd., has 
started a series of billboard advertise- 
ments in the Vancouver metropolitan 
area. Theory back of the campaign 
is to capitalize on the public interest 
in better lighting by appealing to 
stenographers, clerks, mechanics and 
others employed in offices, stores and 
factories. It is hoped that employees 
will start a demand for better illumi- 
nation which will be reflected in 
pressure on employers for modern 
equipment. 

Commercial lighting salesmen of 
the utility company have found ob- 
stacles in their path in the form of 
resentment from building owners over 
the pressure being put on tenants to 
insist upon better lighting facilities. 
Building owners say, “We're big 
users of your service now; lay off our 
tenants because we can’t afford too 
expensive an installation.” It is 
believed that this new approach will 
solve some of the sales problems. 


BETTER LIGHT BETTER WORK 





Opening billboard of a commercial lighting series B. C. Electric Railway 
Company, Ltd., is aiming at the public 
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Above is shown a typical Wagner single-phase, 
stud-bushing-type, distribution transformer element 
of the low-voltage core-type, representing ratings 


lead-type distribution transformer elements vary 
from the above assembly in that the leads are pro- 
vided with an anti-siphoning joint to above the oil 
level. 


9 Safety Features 
tee of Wagner Distribution Transformers 


1.5 to 10 kva in voltages up to 5,000 volts. Wagner . 











That Help Maintain 
Service Continuity Records 













































1, Bushing Leads of heavily-insulated var- 
nished cambric are connected to metal 
studs of the bushings. The studs are 
threaded and fit into blind tapered sol- 
derless connectors, definitely preventing 
the siphoning of oil. 

High-voltage and low-voltage porcelain 
terminal boards are designed with lib- 
eral creepage and flashover distances be- 
tween terminals and between terminals 
and ground. 


3. Coils are of liberal design with all end- 
turns extra-insulated to resist line dis- 
turbances. 


4, Core is made of only the highest grade 
of non-aging silicon-steel laminations 
that have been carefully sheared with the 
grain. In order to further decrease eddy- 
current losses, the laminations are elec- 
trically-annealed before fabrication. 


5. Bolts fastened with lock-nuts hold the 
core rigidly together. 


6. Barrier of heavy pressboard prevents 
flashovers between the coils. 


7. Windings are carefully treated to give 
added mechanical strength to the coils, 
facilitate the dissipation of heat and 
strengthen the insulation. 


8. Varnished muslin is used to encase all 
coil and tap leads. 


9. Endplates consist of angle-steel, rigidly 
bolted together. Element is located in the 
tank and fastened by means of bolts to 
bosses on the inside of the tank wall. The 
lower endplates are extended to prevent 
the element from shifting in the tank. 


The 9 safety features pointed out here, while not 
identical in all sizes and ratings of Wagner distribu- 
tion transformer elements, are, in principle, embod- 
ied in all Wagner transformers. These 9 safety fea- 
tures illustrate the practical construction, intelligent 
engineering, skillful workmanship, and precision of 
manutacture that are inherent in every Wagner 
transformer and that are essential to insure satisfac- 
tory, continuous operation. 

WRITE FOR YOUR FREE BULLETIN ON 


WAGNER DISTRIBUTION TRANSFORMERS 
TD338-2B 


Wagner Electric Corporation 


6400 Plymouth Avenue, Saint Lowis,U.S.A. 
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Locke Insulator Elects 
Bellezza General Manager 


R. G. Bellezza, executive vice-presi- 
dent of the Locke Insulator Corpora- 
tion, has also been elected general 
manager. He will, under the super- 





vision of the president, have general 
charge of all the company’s activities. 

Mr. Bellezza has been associated 
with Locke Insulator since 1936 when 
he was elected a_ vice-president. He 
formerly had been connected with the 
General Electric Company as manager 
of sales of the cable section. A native 
of Norfolk, Va., and a graduate of the 
Virginia Military Institute, Mr. Bel- 
lezza later entered the combined grad- 
uate and G.E. test course at the 
Massachusetts Institute of Technology. 
graduating in 1923 with a B.S. and 
M.S. degree and in 1929 V.M.I. con- 
ferred on him another degree in elec- 
trical engineering. 

After finishing his post-graduate 
work, Mr. Bellezza entered the street 
lighting department of the General 
Electric Company. In 1929 he re- 
linquished his position as assistant 
manager of street lighting sales to be- 
come manager of sales of the cable 
section. 

* 


> Forrest U. Wesster has recently 
been appointed manager of sales de- 
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CW 


velopment of the Union Metal Manu- 
facturing Company, Canton, Ohio. Mr. 


identified with Cutler- 
Hammer, Inc., for a period of nine 
years as advertising manager and for 
three years as merchandising sales 
manager. He is active in the affairs of 
the National Electrical Manufacturers 
Association and is a past-president of 
the National Industrial Advertisers’ 
Association and the Industrial Adver- 
tisers Association of Milwaukee. 


Webster was 


C. L. Harrod Made President 
of Laclede Power & Light 


Clifford L. Harrod, vice-president 
and general manager of the Laclede 
Power & Light Company, St. Louis, 
Mo., has been elected president of 
that organization. Mr. Harrod suc- 
ceeds J. B. Wilson, who has also re- 
cently resigned as president of the 
Laclede Gas Light Company. 

Mr. Harrod went to St. Louis a year 
ago from Indianapolis where he was 
operating executive of the Indianapolis 
Power & Light Company. A native of 
the Hoosier state, and a graduate of 
Purdue University, he spent five years 
with the Pennsylvania Railroad in con- 
struction and inspection of electrical 
interlocking signals and power line 
Subsequently he was 
made foreman of substations and trans- 
missions on the  Philadelphia-Paoli 
electrification, in charge of the con- 
struction, operation, maintenance of 
the entire district. Later he was ap- 
pointed an engineer on the staff of the 
Indiana Public Service Commission, 
which position he held until appointed 
electrical engineer of the Indiana Coal 
Operators Association. Then he went 
to the Indianapolis Power & Light 
Company. 


construction. 


> RK. B. Dosss, formerly chief engineer 
at Peterson, Iowa, for the Northwest- 
ern Light & Power Company, has been 
appointed superintendent of the REA 
plant there. 


AB@UT PEOPLE 





M. J. O'Connell New Head 
of Virginia Utility Company 


M. J. O’Connell, recently elected 
president of Virginia Public Service 
Company, has long been prominently 
identified with electric utilities. His 
career began as an electrical worker 
in the Newport News shipyards. In 
1911 he bought and modernized a 
plant at Warrenton, Va., and _ later 
helped in the consolidation of electric 
and ice plants which later were 
united into the Virginia Northern Ice 
Company and the Virginia Northern 
Power Company, of which he became 
president. 

His first association with Virginia 
Public Service was in 1926, when he 
became a vice-president. Subsequently 
he went to Salisbury, Md. as vice- 
president and general manager of the 
Eastern Shore Public Service Company. 
In 1933 he was called in as a receiver 
of the Columbus (Ohio), Delaware & 


Marion Electric Company and_ two 





years later he lifted the receivership 
with no loss to any creditor or share- 
holder. In 1936 he became vice-presi- 
dent of Utility Management Corpora- 
tion with headquarters in New York. 


PA. C. DANEKIND, chairman of Gen- 
eral Electric Company's factory equ'p- 
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FOR USE UNDERGROUND 





NOCR ETE comur 


WITHOUT CONCRETE ENCASEMENT 


Orangeburg now supplements “Standard” Fibre Conduit with a new non- 
metallic conduit. Recommended for house connections, laterals and exten- 
sions; street and parkway lighting; fire alarm and signal systems; sub-station 
yards; industrial and institution grounds. 


Sr V4 Made stronger and “tougher” than any fibre conduit ever before produced. 
ENGU High beam and crush strengths enable Orangeburg NOCRETE Conduit to 
withstand soil stresses and other than the most severe traffic. 


PEI Orangeburg NOCRETE Conduit is immune to all the corrosive elements 
PIECE encountered in the soil. Forty-five years’ performance of Orangeburg 

Conduit in all character of soils is evidence that NOCRETE will provide 
many years of trouble-free service. 


Cab tech) NOCRETE is chemically inert and has all the values of permanent cable 
¢ pron 1on protection which have characterized Orangeburg for 45 years. Being 
smooth of bore, cable pulling is easy and without danger of abrasion. 


With water-tight joints, high resistance to electric currents, NOCRETE provides protection 
against electrolysis and other damage to cable sheath. 


/) NOCRETE offers substantial savings in both initial material and installa- 
/ ECONOINY tion costs. About half the cost of metal pipe. it will be found lower in 


ultimate cost than even cable buried directly in the ground. The easy 
handling, cutting and tooling of NOCRETE will reflect installation costs lower than any other 
type of conduit. 


Ask our Agent-Distributors for complete information on Orangeburg NOCRETE Conduit. 


THE FIBRE CONDUIT COMPANY 


Sales Office: 292 Madison Ave., New York amir Stee: Agenda Geena 
: The Graybar Electric Co. 
Factory: Orangeburg, N. Y. ‘ “ General Electric Supply Corp. 


ORANGEBURG 











ORANGEBU RG 
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ment and practice committee, has been 
made assistant to Vice-President N. R. 
Birge, with offices in Schenectady. In 
his new position Mr. Danekind will 
work with companies affiliated with 
General Electric. This appointment 
follows closely upon his recent election 
to the board of directors of the Locke 
Insulator Corporation. 


PA. N. ANpDERBERG has been elected 
vice-president of the Northern Power 
Company, Superior, Wis., succeeding 
the late W. H. Winslow. Mr. Anderberg 
was elected secretary-treasurer of the 
company in 1932. 


P Joun C. ParKer, vice-president of 
the Consolidated Edison Company of 
New York, Inc., has been elected to 
the board of trustees of Long Island 
College of Medicine. 


> Georce R. Arcuison of the Southern 
Canada Power Company has _ been 
elected president of the Electrical Club 
of Montreal for the 1938-39 season. 
succeeding A. Douglas Sutherland. 


PA. Dean Duptey. president of the 
Syracuse Lighting Company. Syracuse, 
N. Y., has been appointed chairman 
of the finance committee and also a 
member of the executive committee 
of the Syracuse Chamber of Commerce. 


> Nikota Testa, electrical inventor 
and scientist, received a scroll of honor 
last week from the National Institute 
of Immigrant Welfare as a distin- 
guished citizen of foreign birth who 
has made significant contributions to 
American life. Mr. Tesla was born in 
Yugoslavia. He sent word from his 
bed in the Hotel New Yorker that he 
had almost completely recovered from 
the injuries he suffered in an automo- 
bile accident six months ago, but did 
not feel equal to a public appearance. 
He sent a statement of appreciation. 


P Ratpo Lowry, who has served as 
director and construction engineer since 
1935 of the Boulder Canyon project, is 
being transferred to the Central Valley 
project to become construction engi- 
neer of Shasta Dam with offices in 
Redding, Calif. Warker R. Younc 
will continue in charge of the entire 
Central Valley project, with offices at 
Sacramento, remaining in administra- 
tive charge of all the work in the 
Kennett Division, where Shasta Dam 
is located. On strictly engineering mat- 
ters, however, Mr. Lowry will report 
directly to Chief Engineer Raymond F. 
Walter at the Bureau of Reclamation’s 
Denver office. Roy M. SNELL, who has 
served as resident engineer in charge 
of the Kenneth division of the Central 
Valley project during the period pre- 
liminary to construction of Shasta Dam, 
will become the principal assistant to 
Mr. Lowry. 
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Lusignan Made Executive 
Engineer of Ohio Brass 


J. T. Lusignan, Jr., has been ap- 
pointed executive engineer of the Ohio 
Brass Company, Mansfield, Ohio. For- 
merly engineering assistant to the 
vice-president, Mr. Lusignan will now 
supervise all engineering activities of 
the O-B organization. 

Following several years spent in re- 
search at the high-voltage laboratory 
of the General Electric Company, he 
entered the employ of the Ohio Brass 
Company as an engineer in the power 
utilities department. He has _ since 
occupied positions in both the Mans- 
field and Barberton divisions. 

Mr. Lusignan was instrumental in 





the design of the present high-voltage 
test and research laboratory at the 
Barberton O-B plant and was also 
responsible for the development of a 
new impulse generator. He is a mem- 
ber of several technical committees of 
the American Institute of Electrical 
Engineers and the National Electrical 
Manufacturers Association. 


> Epwarp Carson, Jr., electrical en- 
gineer Blackstone Valley Gas & Elec- 
tric Company, Pawtucket, R. [., has 
been elected chairman of the Electrical 
Equipment Committee of New England 
for 1938-39. Russert H. WHEATLEY. 
electrical engineer Brockton (Mass. ) 
Edison Company. becomes vice-chair- 
man, and Ratpu D. Harrineton, Elec- 
tric Storage Battery Company, Boston, 
will again serves as secretary. 


> R. F. Frencer has been appointed 
sales manager of the switchgear divi- 
sion of the Westinghouse Electric & 
Manufacturing Company with head- 
quarters at East Pittsburgh, according 
to an announcement by A. C. Streamer, 
manager of the division. Mr. Frenger 
was transferred from the staff of Vice- 
President Ralph Kelly and had pre- 
viously been manager of the small 


motor division at Lima, Ohio. He 
succeeds W. R. SwoisH who was trans- 
ferred to the northwestern district as 
head switchgear specialist, with head- 
quarters in Chicago. 


> CuHartes R. Oxps, Elyria, Ohio, has 
been appointed power sales engineer 
for the Alliance, Ohio, division of the 
Ohio Public Service Company, succeed- 
ing William LaSalle, recently named 
manager of the Bellevue, Ohio, division. 


> J. Haven ALtprepce has been ap- 
pointed director of the commerce de- 
partment of the Tennessee Valley 
Authority, one of the departments cre- 
ated during the recent reorganization 
of the authority. This department re- 
places and enlarges the older trans- 
portation economics division which 
Mr. Alldredge has headed since his 
association with the authority in 1934. 
For the past 28 years Mr. Alldredge 
has been engaged continually in trans- 
portation work and the study of eco- 
nomic problems related to transporta- 
tion. During twelve of these years he 
was associated with the Alabama Pub- 
lic Service Commission. 


OBITUARY 


> Rosert D. STEPHENS. manager of 
the merchandise department of the 
Central Illinois Public Service Com- 
pany, Springfield, died suddenly May 7 
in his fortieth year. Mr. Stephens had 
been associated with Central Illinois 
Public Service for more than 17 years. 


> Joun C. Reston, head of the Reston 
Electric Company and past-secretary otf 
the Vancouver Electrical Association, 
died April 15 after a short illness. 
Mr. Reston took an active interest in 
the affairs of the Vancouver Electrical 
(Association and its predecessor organ- 
izations, and acted as secretary almost 
continuously from 1920 until 1936. He 
was 51 years old. 


> Eton H. Hooker. president of the 
Hooker Electrochemical Company, New 
York, died May 10 in Pasadena, Calif., 
at the age of 69. Born in Rochester, 
N. Y.. Mr. Hooker worked his way 
through the University of Rochester. 
where he received his A.B. degree in 
1891. Appreciating the value of power 
developed from the Niagara River, Mr. 
Hooker formed in 1903 the Hooker 
Electrochemical Company which has 
plants at Niagara Falls, N. Y., and 
Tacoma, Wash. He was a member of 
the executive committee of the National 
Industrial Conference Board, a director 
of the National Association of Manu- 
facturers and chairman of its commit- 
tee on government competition. 
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@ Beginning with low first cost, the Hemingray Spool-Type Glass 


Insulator, now bushed with the new Lead Sleeve, remains in the strict 
economy class. Besides the inherent qualities of glass, this spool- 
ype insulator offers many new advantages because of the Lead 


Sleeve. It withstands 4200 pounds lateral pull for greatest depend- 
Obtainable 


ability. The stress is distributed over a large bearing area. There are in clear and 


no high spots or single point contacts with bolt. This eliminates many ie ica 
maintenance troubles .. . Remember, too, that glass does not deteri- 

orate, absorb moisture, puncture, or contain hidden flaws or voids. 

Write for sample and full information. 


Owens-Illinois Glass Company, Hemingray Division, Muncie, Indiana. 


The Mew Hemingray Spool-Type Insulator lined 
with a Lead Sleeue adds uniformity to the high 


mechanical strength of each insulator. 





rt 
OWENS-ILLINOIS HEMINGRAY INSULATORS 
OAD TMD Me rae 
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Mercury Relays 


New non-tilting mercury relay is said 
to be the first mercury relay which re- 
quires no tilting of the tube and in which 


“Vertex” re- 
lays; may be 
furnished with 
ratings up to 
100 amp., 220 
volts; single- 
and double-pole 
models, normally open or normally closed. 
Distributed by Dr. F. Loewenberg; 10 East 
40th St., New York, N. Y. 





all mechanically moving parts are sealed 
in glass. As a result, it is claimed, these 
relays are highly reliable and efficient in 
operation and take up less space. Relay 
consists of a vertical tube, surrounded by 
a solenoid. Tube contains a plunger which 
floats on a mercury bath. When solenoid 
is energized, this plunger is drawn down- 


ward magnetically, thereby displacing the 


mercury, which rises and makes contact 
with the upper electrode. 


Thermal Overload Relay 


New heavy-duty mill-type thermal over- 
load relay has been developed to provide 
more dependable overload protection for 
a.c. motors. Normal application would 
be as an auxiliary device to open pilot 
circuit of magnetic starter or controller 
whenever current flow is such as to cause 
motor overheating. Thermal mechanism 
consists of heater units encircling a 
sleeve and close-fitting pin, between which 
is a film of special eutectic metal. Any 
sustained overload causes heater elements 





Heavy-duty thermal overload relay; 
rating, 600 volts. Clark Controller Co., 
Cleveland, Ohio 
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to liquefy the metal and permit pin to 
turn in sleeve, opening relay contacts and 


removing motor from line. After short 
time delay relay may be reset manually. 


Outdoor Air Switch 


A new outdoor high-voltage, group-oper- 
ated air switch embodies a design which 
permits contact release before the blade is 
lifted. Blade member consists of a tube 
through which passes a push-rod and a 
conductor terminating in a movable tongue. 
After the tubular blade has completed its 
downward travel in closing, the movable 
tongue is pushed outward in a horizontal 
movement to make intimate contact with 
two rotating cylinders with contact sectors. 
This combination of a horizontally moving 
tongue between the two rotating cylinders 
is said to act as a highly efficient ice-break- 
ing mechanism under severe sleet and 
freezing conditions. 





Type “RD” ‘“duo-motion” outdoor air 
switch; supplied for both disconnecting 
and horn-gap service, for voltages of 
115 kv. to 230 kv.; manual or electri- 
cal operation. General Electric Co., 
Schenectady, N. Y 


Rectifier for Are Lamps 


Catalog No. 1072 rectifier; uses new 
Raytheon RX-207 rectifier tube. Ray- 
theon Mfg. Co., Waltham, Mass. 


To provide direct current of the 
proper characteristics for all makes of 
6-mm. carbon arc lamps, this rectifier has 
been designed to convert 115 volts a.c. 
to 60 volts, 5 amp. d.c. Arc lamps using 
6-mm. carbons are used as light sources 
on numerous measuring and_ inspection 
machines in factories and_ laboratories. 
While these lamps will operate on a.c. 
or d.c., d.c. is to be preferred, because 
it produces a brighter image on_ the 
screen. This new portable rectifier uses 
a built-in current-limiting transformer. 
To use, rectifier is plugged into the a.c. 
supply and are lamp is plugged into 
d.c. output receptacle. 


EQUIPMENT AVAILABLE 


Cell Structure Material 


New cell structure material has been 
developed for housing electrical equip 
ment such as busbars, transformers, dis- 





“Trancell”’; offered in a variety of 
types and combinations: sheet sizes 
range from 36x48 in. to 48x96 in., thick 
nesses from % to 2% in. Johns-Man- 
ville, New York, N. ¥ 


connect switches and other fairly high- 
voltage apparatus. Formed from asbestos 
fiber with an inorganic binder, the ma- 
terial is light in weight, and yet is said 
to have sufficient strength to support 
equipment and withstand stresses. Cells 
made of the material, it is claimed, will 
safeguard station operators and_ prevent 
accidental contacts between phases, cir- 
cuits or ground, as well as confine within 
restricted spaces the products of combus- 
tion or ionized gases generated by fire 
or electric arc. 
« 


Underground Connector 


New “Stud Mole” is a combined in 
sulated multiple terminal and bushing to 
replace porcelain bushings and _ gaskets 
on network protectors used in under- 
ground distribution. Designed to provide 
multiple connections in small space and 
to seal out moisture and gases encountered 
in underground yaults, the device may 





Type ZMLD Stud Mole. Burndy Engi 
neering Co., Ine., New York, N. Y 
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From the cable's point of view, 
the most difficult conduit or man- 
hole condition would be ideal, 
by comparison. 





YNETWORK CABLE 


have been so well simulated in General Cable’s Research Labor- 
atory that the product designed to meet these conditions assures 
the maximum in operating life and economy when exposed to 


(a) periodic immersion in contaminated water 
(b) contact with oil seepage 

(c) acid or alkaline conditions 

(d) extremes of heat 


A pioneer in the field of non-leaded cable with millions of feet 
in operation, General Cable has continually improved its prod- 
uct through years of field experience and accelerated life tests. 


Our engineers will be glad to make our data files available to you. 


GENERAL CABLE CORPORATION 


‘ales Offices: ATLANTA - BOSTON - BUFFALO - CHICAGO ~- CLEVELAND + DALLAS - DETROIT +» LOS ANGELES 
EW YORK « PHILADELPHIA - PITTSBURGH + ROME (N.Y.) + ST. LOUIS «+ SAN FRANCISCO - SEATTLE +» WASHINGTON (D.C.) 
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GLASS COMPANY 
SAVES $1800 


by forestalling 
insulation failure 


ECAUSE faulty insulation 
can tie up the plant in 
short order, this company 
makes periodic “Megger” in- 
sulation tests on all of its im- 
portant electrical equipment. 


























Recently a drop in “Megger” 
readings was observed in a 
large generator. Inspection 
showed that a serious condition 
existed, thus making it possi- 
ble to prevent a failure that 
would have cost at least $4000 
including loss of time and ma- 
terial. Accordingly, the ma- 
chine was taken out of service 
and reinsulated at a cost of 
$2200. Net saving—$1800. 


It is savings such as this which 
make engineers in every in- 
dustry believe in the simple 
practice of “Megger” testing, 
which gives them a periodic 
check on the condition of in- 
sulation. 








Management which considers 
electrical insulation failure an 
“act of Providence” would 
doubtless never think of not 
carrying fire insurance. 


“Megger” testing is your insur- 
ance against insulation failure. 
Write for descriptive ““Megger” 
Catalog 1550-W. 














JAMES G, BIDDLE CO. 
[ELECTRICAL Repsp WsTROMENTS 


#201-13 Arch Street “J Porcaperpria. Pa. 















Popular type _ of 
“Megger” instru- 
ment known as 
“Meg” Insulation 
Tester. 500-Volts, 
100-Megohms. 
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be used with all types of cables, leaded 
and non-leaded. It may also be used 
for making multiple terminal connections 
on distribution transformers. 


For Synchronous Motors 


Lower first cost, simpler installation 
and smaller floor space are claimed ad- 
vantages of new direct-connected syn- 
chronous motor equipment for driving 
smaller industrial reciprocating compres- 
sors requiring down to 40 hp. Features 
of new equipment are (1) the motor- 
mounted, V-belt driven exciter and (2) 
the inclosed wall-mounted control, sup- 


ENCLOSED is 
WALL- MOUNTED 
CONTROL FOR 4 
SYNCHRONOUS MOTOR 


MOTOR MOUNTED 
V-BELT DRIVEN 
EXCITER | 








SYNCHRONOUS MOTOR’ 


Direct-connected synchronous’ motor 
equipment for driving small com- 
pressors. Electric Machinery Mfg. Co., 
Minneapolis, Minn. 


plied instead of the usual panel-mounted 
starter. Motor-mounted exciter eliminates 
the floor space and extra wiring required 
by a separate induction motor-generator 
set. Wall-mounted control includes a 
magnetic, full-voltage type line-control 
unit with overload and_ under-voltage 
protection and a slip-frequency responsive 
type field-control unit for automatically 
applying and removing motor field ex- 
citation. 
s 


Connectors 


“Gripit’’ service-entrance connectors; in 
various sizes to handle a range of 
service-entrance wires. Jasper Black- 
burn Products Corp., St. Louis, Mo. 


New service-entrance connectors are 
circular, this construction being used to 
give most strength with least bulk. Con- 
nectors are made entirely of Duronze. 
said to have a tensile strength of 100,000 
lb. per square inch. 

® 


Gate Operator 


With this new electric, motor-driven gate 
operator, it is possible to open or close 
the sliding type of gate, such as is used 





Motor-driven gate operator in service. 
Kinnear Mfg. Co., Columbus, Ohio. 


on industrial premises, from remote-contro] 
stations placed at convenient points inside 
or outside. Gate is attached by means of 
a spring-cushioned operating arm to an 
endless roller chain traveling back and 
forth over cut steel sprockets, driven by 
the electric operator. Momentary-contact 
control switch is provided with “open,” 
“close” and “stop” buttons. 


Safety Strap Fabric 


“Klein-Kord”’ Red Center Fabric 
Mathias Klein & Sons, Chicago, Ill. 


New fabric for safety strap use is made 
of six plies of long staple cotton of 
special weave, with each ply laid in rubber 
and vulcanized. Red rubber is used on 
the two center plies. Idea is that a 
safety strap made with this fabric may 
be worn until the two outside plies are 
completely worn through, the red center 
then warning that the strap should be 
discarded. 

* 


Push-Button Stations 


Dust-tight and water-tight push-button 
stations are announced for heavy-duty 
service where protection from fumes, dust 
and moisture is desired. They are sug- 


gested for operation where subjected to 
rough handling, where high control cur- 
rents of magnetic controllers for large 
motors must be withstood for long periods 
of time and where reliability is of prime 





Dust- and water-tight push-button sta- 
tions; type HD, with mushroom heads, 
not shown. Westinghouse _ & 
Mfg. Co., East Pittsburgh, Pa 


importance. Stations of one to four units 
are available, as well as a maintained con- 
tact type. This company has also pro- 
vided its type HD heavy-duty push-button 
stations with the mushroom type of oper: 
ating heads for use around bakeries and 
other places where it is more convenient 
for the operator to close or open a circuit 
with his elbow. 


Steam-Jet Ejectors 


Two-stage, condensing type, single- and 
double - element steam- jet  ejectors 
Worthington ~~ & Machinery Corp., 
Harrison, N. J. 


Performance of this improved line of 
two-stage, condensing type, single- and 
double-element steam-jet ejectors is said 
to be about 20 per cent better than equip- 
ment previously offered. Two-stage ejéc- 
tors have surface type inter and after 
condensers and are generally used ip 
connection with surface condensers ser 
ing turbines in steam power plants. As 
one improvement, units are equippe ed with 
removable monel steam strainers integr@ 
with nozzle heads, to eliminate clogging ° 

nozzles and facilitate minor adjustments 
Parts subject to high pressure have been 
fabricated of improved materials 
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Drying Ovens 


Through a rearrangement of the duct che 
system, interior working capacity of these 
forced-draft, horizontal-flow drying ovens 
has been increased without an increase fine t 





Tubes & Bushings 





Type “CF” drying oven; standard ovens 
for single phase, 60 cycles, 110 or 220 
volts; ratings range from 2,000 to 7,600 
watts. Despatch Oven Co., Minneapolis, 
Minn. 


in the over-all dimensions or a decrease in 
the amount of insulation. In addition, 
changes have been made in the heat dis- 
tributing baffle system to assure better 
results and closer heat uniformity. Ovens 
are offered for industrial and_ research 
laboratory service in dryine, aging, cur- 
ing, tempering and other processing work. 
Motor-driven fan forces air over electric 
heating elements and then down into the 
heat-distributing ducts. 






No.12156 
Series 


TR ut 














No. 12154 
No.12155 Siar 


Series 






0.12101 
Series 





Lighting Fixture 


This new lighting fixture is suggested 
for use in inspection departments, assem- 
bly lines, drafting rooms, sorting tables, 


IMustrated here you will find the 
five common designs of Standard 
Tubes & Bushings. Name your wall 
or floor thickness and there’s a 
“THOMAS” design to fit your need. 


@ No. 12153 Series ranges from 2200 volts to 
15,000 volts in standard steps; hole diameters 
from 3," to 5'."; from 1" to 6" heads; and length 
to suit. 





@ No. 12154 Series falls in the same range of 
sizes as No. 12153 but made without heads. 


‘Spraylite’’; measure 28x36 in. Good- 
rich Electric Co., Chicago, Il. 


@ No. 12155 Series ranges from 6600 to 27,000 
volts; hole diameters from 1" to 6"; corrugated 
projections and lengths to suit. 


and similar places where soft, shadowless 
illumination is wanted for close detail 
work. Bowl-silvered lamps are used in 
the dome-type, porcelain-enameled fixture; 
to glare” louvers which fit at the lamp’s 
dowl-silvered line are designed to remove | 
any harshness present. 


No.12153 


Series @ No. 12156 Series parallels the No. 12155 in 


range but without shoulder. 


e Power Plant and Sub-Station Engineers should have 
Fire Extinguisher complete data on this comprehensive line of THOMAS 
‘Lux” fire extinguisher, uses carbon Tubes and Bushings. It will be sent upon request. 
—. Walter Kidde & Co., Bloom- 
field, N. J. 
To improve extinguishing operation, this “OUR 65th YEAR” 


oe pany has redesigned the handwheel on 
seat-type extinguishers, to give a bet- | 
Cr =. more leverage and, therefore, 
=, to operate. Handwheel is pro- 
al with a pull-out pin which is kept in 
‘sion at all times to assure positive 
‘ealing, | 


THE R. THOMAS & SONS COMPANY 


ENGINEERS : MANUFACTURERS - DESIGNERS 


LISBON, OHIO, U.S. A. 
OFFICES: - NEW YORK - BOSTON - CHICAGO ad 
GRAYBAR ELECTRIC CO., INC.. Agents 


‘ With this seat-type valve, prema- 
lre operation due to vibration is said to 
b€ Impossible. 


Incorporated 








Euecreicat Wortp + May 21, 1938 (1727) 89 





























i 
i 
A 











Allis-Chalmers Shows 
Quarter Billings Gain 


Billings of Allis-Chalmers Manufac- 
turing Company for the first quarter 
this year totaled $20,310,099, as against 
$17,788,395 in the same 1937 period, a 
gain of 14 per cent. 

Orders booked for the quarter to- 
taled $19,314,557, as against $24,205,- 
565 in the same quarter last year, a 
drop of 20 per cent. Unfilled orders as 
of March 31 totaled $20,248,025, as 
against $20,235,507 a year ago and 
with $21,243,567 at the close of 1937. 

Net income for the quarter totaled 
$1,403,648, or 79 cents a common share. 
as against $1,504,897, or 85 cents a 
share, in the first quarter of 1937. 

Income statement follows: 

3 Months 38 Months 


Ended Inded 
March 31, March 31, 
1938 1937 
Net sales billed....... $20,310,099 $17,788,395 


Cost of sales, inel. 
depr., oper. charges 
except federal taxes 18,464,661 16,092,843 


Operating income 1,845,438 1,695,551 
Other income: 
Interest and _ dis- 
counts (net)...... 149,656 129,745 
Miscellaneous (net). 49,833 64,599 
199,489 194,345 


2,044,927 1,889,897 
Other charges: 
Deb. int. and = ex- 
WEE: da cksuwes es 256,279 


Net income before 

federal taxes....... 1,788,648 
Deduct—Provision for 

federal income and 

excess profits taxes. 385,000 385,000 


1,889,897 


Net income....... "$1,403.648 $1,504,897 


Current and working = assets’ on 
March 31 were $65,.914.384 and cur- 
rent liabilities $16,385,813. 


Electrical Goods Orders 
Go Lower in First Quarter 


New orders booked for electrical 
goods during the first quarter, as re- 
ported by 78 manufacturers, totaled 
$154,153,559, compared with $182,306,- 
350 for the fourth quarter and $271.- 
064.295 for the first quarter of 1937, 
according to the Department of Com- 
merce. Bookings for the first quarter 
were comparable to those during the 
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first quarter of 1936, when a total of 
$153,452,432 was reported. 

Reported bookings include data for 
electrical motors, storage batteries. 
domestic appliances, industrial equip- 
ment and other electrical apparatus 
and supplies. They are presented as 
sufficiently representative to indicate 
the trend, rather than as a complete 


industry picture. 
. 


General Electric Forms 
New Standards Department 


General Electric Company has 
formed a new standards department, 
which will work with the various local, 
national and international associations 
interested in standards and codes and 
will also promote development of 
standards for use in the company’s en- 
gineering and manufacturing depart- 
ment. 

The new department centers in one 
organization the work formerly done 
by smaller groups throughout the vari- 
ous plants. It will be headed by L. F. 
Adams, who will serve as assistant and 
manager to Vice-President E. O. 
Shreve. Assisting Mr. Adams will be 
E. B. Paxton, E. R. Anderson, H. W. 
Samson and H. W. Robb. 


Lets Copper Wire Contracts 


Los Angeles Water and Power Bu- 
reau has awarded a contract to the 
Anaconda Wire & Cable Company, 
New York, for quantity of weather- 
proof insulated copper wire at a price 
of $53,103. An award also has been 
made to Columbia Steel Company, Los 
Angeles. for a quantity of bare copper 
wire at $14,380. 


Oil Burner Shipments Drop 


Domestic shipments of oil burners 
during the first quarter were 18,879, 
against 32,248 in the same period last 
year, according to the Department of 
Commerce. For the same period new 
orders, less cancellations, were 20,294. 
against 33.976. 


AND MARKETS 


Kelvinator Takes 


No Dividend Action 


Because of the general uncertainty 
of business conditions and the un- 
favorable operating results of the 
Nash-Kelvinator Corporation in the 
quarter and six months ended with 
March, directors took no action last 
week on the dividend due at this time. 
The corporation paid 12% cents on 
February 21 and four dividends of 25 
cents each were disbursed last year. 

For the quarter ended March 3] 
the corporation and its subsidiaries 
showed a net loss of $2,185,685 after 
taxes, depreciation and other charges. 
The net loss for the six months ended 
March 31 amounted to $2,968,733. No 
comparison is available, owing to the 
changes in the fiscal years of the Nash 
and Kelvinator divisions following the 
merger in January, 1937. 

Other corporate reports for the 
March quarter follow: 


AnaconpA Wire & Case —Including 
subsidiaries, net loss, $309,790, after de- 
preciation, obsolescence and dismantle 
ments, and federal income taxes, con- 
trasted with net profit of $907,254, or 
2.15 a share on 421,981 outstanding capi- 
tal shares, in the first three months of 
1937. 

MINNEAPOLIS-HONEYWELL REGULATOR - 
Including subsidiaries, net loss, $17,411, 
contrasted with net income of $406,468 
for first three months of last year. In 
cluded are operations of National Regu: 
lator division, formerly National Regulator 
Company, acquired on March 15, 193%, 
from then to March 31, 1937, and from 
January 1 to March 31, 1938. 


Washer Shipments in March 
Increase More than 23% 


Household washer shipments i! 
March totaled 117,025, compared to 
94,734 in February, an increase of 23.5 
per cent, but a decrease of 38.2 per 
cent from the industry total of 189.3% 
in March, 1937, according to figures 
reported by J. R. Bohnen, executive 
secretary of the American Washing 
Machine Manufacturers’ Association. 
March ironer shipments were 10,72/. 
compared to 10.823 in February. and 
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|a decrease of 43.8 per cent from the 
March, 1937, total of 19,086. 

| Exports of electrical household 
| washers and parts from the United 
States last year were valued at 
$2.242,279, against $1,116,433 in 1936, 
/an increase of 100.8 per cent, accord 
ing to Secretary Bohnen. 


vii 
Hy 


Electric Vacuum Cleaner 


Sales Show Gain in March 


Sales of household electrical vacuum 
cleaners in March totaled 135,543 
units, a gain of 35 per cent over the 
100,412 total of February, but 32.37 
per cent under the 200,414 sold in 
March, 1937, according to the Vacuum 
Cleaner Manufacturers’ Association. 

First quarter sales this year totaled 
353.082 units. a decline of 25.86 per 
cent from the 476,253 sold in the first 
quarter last year, but just about equal 
to the 359.464 sold in the first quar- 


ter of 1936. 















































Bigger and Better Index —''lt 
looks like a bigger and better index. 
We congratulate you on the com- 
leteness as well as the style of the 
book, writes a Machinery Manu- 
facturer in Illinois. 





Answer to Prayer —''It is the an- 
swer to the busy Supt. and Purchas- 
ing Agents’ prayer, ' writes Supt. of 
a Utility in Michigan. 


Most Useful Reference —''Glad 
to get my copy. It's the most useful 
reference any electrical man can 
have,’ writes Oklahoma Power Com- 
pany user. 


In Demand —"'It's bound to be a 
very useful book for me and | hope 
no one walks away with it like they 
did the 1937 issue,’ writes a Mary- 
land user with a large Power Com- 


pany. 


-Manufacturers’ Sales Gain 
| Sales of electrical machinery, ap- | 
| paratus and supplies during March, | 
| as reported by 56 manufacturers, to- | 
| taled $10,155,000. a gain of about 5 
| per cent over February and a decrease 
al about 17 per cent from March Jast 
| year, according to the Department of 
| Commerce. 

e 


Bids Sought for Turbo Unit) 


Department of Works and _ Local | 
Government, Sydney. New South | 
Wales, Australia, will receive bids until | 
| June 6 for a 7.500-kw. steam turbo- 
| generator unit and auxiliary equip- 
|ment for Port Kembla power station, 
| where extensions will be made. Also, | 
at same time. bids will be received for 
steam-generating equipment and com- 
plete accessories. 






@ TAKE A TIP from these users of 
Buyers Reference who know how 
to save time and money by looking 
in this book FIRST. You, too, will 
find it pays! 








& 5 a i 
| Weston Moves N. Y. Office rT 


ENT 
Weston Electrical Instrument Corpo- | \ ni 
ration has announced removal of its | 
New York office from 50 Church Street | { ) 
to 11 Park Place. as of May 1. The | TAYL R 
office remains under the management | 


of L. C. Nichols. 




























ELECTRICAL BUYERS 
REFERENCE 


New York Metal Prices 


May 11, 1938 May 17, 1938 | 








Cents per Cents per | 
ae a. | WEEZIE a 
° ° BLISHED 1891 
Electrical World Edition Copper electrolytic 10.00* 10.00* «thls 
> bli h d A 1 Lead Am. 5S. & R. price. 4.50 .f ARLE TOES 

u Antimony........ 12.75 12.75 
ishe nave Y Nickel ingot. sd 35.00 35.00 
™ rere 4.40 4.40 
A McGraw-Hill Service Tin straits. . .. 38.00 37.10 
330 W. 42nd Sr. New York, N. Y. Aluminum, 99 per cent. 20.00 20.00 













* Delivered Connecticut Vallev. 
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CONNECTORS | 
FOR 


RED OR WHITE 
CONDUCTORS 








Aluminum 
Armor Rod 
Tap Clamp 






















































Aluminum 
to Copper 
Connector 


Type A 
Copperweld 
Straightline 
Splice 


Splicing 
Sleeve 


Copper Wire 
Solderless 
Connector 





COM PA Ty 
OVER 25 YEARS SERVICE TO THE UTILITIES 
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Ground Rod Clamp 


Field Reports on Business 





New orders coming into the market have brought about a better jeeling 


toward summer business. 


Activity continues spotty in most sections. 


Possible clearing of the utility problems in the near future is seen as a 
step toward revival of utility construction. 


NEW YORK 


Business houses in this section are mak- 
ing preparations for a sharp gain in busi- 
ness expected from visitors to the World’s 
Fair. One department store is enlarging 
its quarters by $1,500,000 and other stores 
are soon to follow. Air conditioning and 
improved lighting will feature the changes. 
International Business Machines Corpora- 
tion will soon begin construction of a 
modern $750,000 machine shop at its En- 
dicott, N. Y., plant. 

Politics in Washington continues to 
dominate sentiment, with indications that 
business will wait until the lawmakers go 
home to campaign before planning much 
in the future. PWA loans and grants in 
the Roosevelt spending-lending plan may 
provide a key to utility competition. The 
TVA “peace” move is considered just an- 
other gesture resulting from the pending 
congressional inquiry. 

Utility earnings are holding up well in 
the face of declining business. Most pur- 
chases are for immediate needs, with some 
strengthening of system distribution. Resi- 
dential building in this section promises 
to maintain the good pace set earlier this 
year, offering new outlets for household 
appliances and wiring. There is a grow- 
ing feeling that shading of prices will 
stimulate consumer buying and move pres- 
ent stocks. 


NEW ENGLAND 


\ decidedly better feeling is prevailing 
in the electrical industry in this district. 
April reports show a marked improvement 
over the previous month and May sales are 
progressing very favorably. Recent equip- 
ment purchases in New England include 
a 1,750-hp., 2,300-volt, 3,600-r.p.m. G.E. 
induction motor driving a 700,000-Ib.-per- 
hour Worthington centrifugal pump for 
feedwater service at the Edgar station of 
the Boston Edison Company. The pump 
is designed to operate against a discharge 
head of 1,790 lb. per square inch. 

The town of Belmont, Mass., has bought 
three 2,000-kva. Pittsburgh transformers 
with Allis-Chalmers oil circuit breakers 
and cubicles, doubling the capacity of its 
substation at an outlay of about $51,000. 
4 60-cell storage battery, transformer bank, 
motor-generator set and remote-control 
equipment for 66-kv. and 13-kv. circuit 
breakers have been added to the Ayer, 
Mass., substation of the New England 
Power Association system. 

Industrial electrical supplies are mov- 
ing better. One manufacturer reports or- 
ders for twenty 1/3-hp. motors received 
from machine tool manufacturers during 
the past week; more inquiries during the 
current month presage an advance in sales. 
Small switch and control sales are steady; 
one manufacturer notes an increase in May 
orders to date, with good prospects for a 


larger volume of orders than in April. 
Manufacturers of machinery and _ appli- 


ances are still cautious and buying is in 
small lots; however, inventories are low 
and an upturn seems imminent. General 
construction supplies are in fair demand; 
merchandise sales are gaining in the Bos- 


ton area and appear promising in Ver 
mont, where interest in electric cooking 
schools presages an encouraging trend in 
orders. 


CHICAGO 


Sales of electrical equipment through 
out the Middle West continued at a slow 
pace. The level of the past few weeks 
remains practically unchanged, with orders 
confined almost entirely to bare neces- 
sities. Appliances are making the best 
showing in the industry, sales currently 
running from 15 to 20 per cent under a 
year ago. Sales of industrial equipment 
have fallen to less than half of what 
they were at this time last year. 

Electric range installations show a sub- 
stantial increase over last year. Although 
the volume is still comparatively small, 
with the increasing interest being shown 
it appears likely that this business will be 
of sizable proportions before very long. 
The special emphasis being placed on the 
use of sterile lamps is bringing satisfac. 
tory results. Quite a few installations have 
already been made and the number of 
inquiries grows steadily. 

The City Electrical Department has re- 
quested bids on 575,000 ft. of No. 8 rubber- 
insulated, lead-sheathed cable and 44,000 
lb. of No. 6 weatherproof line wire. Pro 
posals have also been asked on 150 4 kva. 
and 50 2.3-kva. series transformers. Orders 
reported this week include 1,500 aluminum 
and 1,500 enameled fixtures, six 10-kva. 
transformers, ten 250-hp. motors, 185 
motors under 8 hp., three welders total 
ing 365 kva. and 250 cabinets and panel- 
boards. A prominent manufacturer of 
pole-line equipment reports April sales 
6 per cent under March. A considerable 
gain has heen made so far in May. 


PACIFIC COAST 


Dealers report slightly better business and 
the building permit volume for the seven 
Western states totaled 10 per cent over 
the preceding month and 25 per cent over 
April, 1936, but was 15 per cent below 
April last year. Public work continues to 
provide bulk of immediate construction. 

Los Angeles power apparatus orders 
have included $105,000 for 20 Kelman 
600-amp., 1,000,000-kva. circuit breakers. 
$40,000 of 400- and 600-amp. disconnect 
switches, $70,000 of Westinghouse turbine 
parts, with a carload of leaded and var 
nished cambric cable for aqueduct pump 
ing plants. Boulder Dam is requesting 
bids for heavy capacitators and trans 
formers: Kendrick, Wyo., project is 1m the 
market for an exceptionally large order 
for transformers, breakers, disconnect 
switches and arresters. Several carload: 
of pole-line hardware and crossarms were 
sought in the Bay area for routine T 
placements. 

The forest service is buying crossarm 
copperweld wire, strand, and glass I 
sulators for seasonal work on forest lines. 
Washington has tentatively approved . 
third circuit from Boulder to Los Angeles 
with proviso that city must inerease = 
mission facilities by 150,000 kva. and take 
700,000,000 kw.-hr. annually. 
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Grants to Complete 


REA Projects Made 


REA has recently announced the 
allotment of funds to complete projects 
in various sections of the country: 

CONNECTICUT—Co-operative to be formed, 
W. R. Wing, County Agent, Putnam, $92,- 
000. to build 92 miles of line, 280 cus- 
tomers in Windham and Tolland counties. 

InpDIANA—Utilities District of Western 
indiana REMC, Bloomfield, $4,000 to com- 
plete project and defray certain expenses. 

Kansas—Co-operative Power & Light 
Company, Inc., Iola, $4,000 to complete 
project and to defray certain expenses not 
covered by the construction loan. 

LoutstanA—Teche Electric Membership 
Corporation, Franklin, $7,000 to complete 
project and defray certain expenses con- 
nected with initial operations of the proj- 
ect which cannot be covered by construc- 
tion loan. 

MontanA—Jefferson Valley Rural Elec- 
tric Co-operative, Inc., Whitehall, $3,000 
to complete project and defray certain 
expenses not covered by construction loan. 

NEBRASKA—Buffalo County Public Power 
District, Kearney, $12,000 to complete the 
project. 

North Daxotra—Baker Electric Co- 
operative, Inc., Baker, $3,000 to complete 
project and to defray certain expenses. 

Orecon—Blachly-Lane County Co-oper- 
ative Electric Association, Blachly, $9,000 
to complete the project and to defray cer- 
tain expenses. 

TENNESSEE—Southwest Tennessee Elec- 
tric Membership Corporation, Brownsville, 
$24.000 to complete the project and to 
defray certain expenses. Middle Tennessee 
Electric Membership Corporation, Mur- 
freesboro, $10,000 to complete the project 
and for certain expenses not covered by 
the construction loan. Town of Dickson, 
D. E. Beasley, Mayor, $6,000, to complete 
the project and to defray certain expenses. 

Wisconstn—Trempealeau Electric Co- 
operative, Arcadia, $5,000 to complete 

project and defray certain expenses con- 
nected with the initial operations which 
cannot be covered by the construction Joan. 
Barron County Electric Co-operative, Bar- 
ron, $15,000 to build approximately 15 
miles of line. Project had previously been 
allotted $195,000. Wisconsin Power Co- 
operative, Chippewa Falls, $60,000 for 
building a transmission line. Project had 
previously been allotted $715,000. 


* 
Seeks to Extend Service 


New York Power & Light Corpora- 
tion has asked the state Public Serv- 
ice Commission for permission to ex- 
tend its service into the town of 
Hoosick and Hoosick Falls. In a pe- 
tition filed for approval the utility 
asked authority to acquire the prop- 
erty of the Twin State Gas & Electric 
Company in the two towns at a price 
of $586,000. Upon approval of the 
commission, the major supply of 
power required in the Hoosick Falls 
area will be furnished by a double- 
circuit, 33,000-volt line, 5 miles in 
length, originating near Jonnsonville 
and terminating in the present sub- 
station at Hoosick Falls. 


EtecrricaL Wortp + May 21, 1938 














... yet harmless to motors, 
windings, men or materials 


Get the jump on fire. Snuff it out fast! Use the 
fastest known extinguishing agent—LUX carbon 
dioxide snow-and-gas. 


Lux extinguishers kill the most dangerous electrical 
fires with astonishing ease and speed. Lux snow 
does no damage to costly equipment, no harm to 
workers. It expands 450 times in volume as it leaves 
the nozzle. The hard-driving gas pene- 
trates into the deep recesses, the hid- 
den windings where fire often starts. 


Let us send you information about Lux 
portable extinguishers and Lux fixed 
systems. Write today. 


Walter Kidde & Company 


50 West Street, Bloomfield, N. J. 
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‘Lightweight’ 


OBL 


Klein **Lightweight’”’? Climbers 
are built to the minimum 
weight possible consistent 
with maximum safety. Every 
pair is tested exactly the same 
as are the old time tried 
Standard Climbers. The line- 
man can throw his weight on 
these climbers with confidence 
—they are Klein’s! 


DISTRIBUTED THROUGH JOBBERS 


Foreign Distributor: International 
Stan d Electric Corp., New York 


The four pamphlets listed below will 
be sent without charge to anyone 
interested. Check the ones you want: 


) Lightweight 
+ Climbers. 


. Specifications on 
> Linemen’s Belts 
and Safety Straps. 


~ Klein Kord Fabric 
——~ Safety Straps. 


[)} Pocket Tool Guide. 


momo CLE IN 


& Sons 
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Sales Opportunities 


Electric 
Light & Power Company, Cedar Rapids, 
plans primary and secondary lines in parts 
of Story County for rural electrification, 
totaling aboyt 210 miles, with power sub- 


Cepar Rapips. TIowa—lIowa 


station and service facilities. Permission 
has been secured and work is scheduled 
to begin soon. 


Bessemer, Ava.-—City Councils of Bes- 
semer and Tarrant City, neighboring muni- 
cipalities, have plans maturing for joint 
construction of power transmission from 
TVA hydroelectric generating plant at 
Guntersville, Ala., power dam, for power 
service at both places. Project will include 
a power substation and switching station 
at municipal limits of each community and 
installation of electrical distributing sys- 
tems. Entire project will cost about $1,- 
567,000, of which $1,238,000 will be used 
for installation at Bessemer and $329,000 
for Tarrant City system. Financing will be 
arranged through Federal aid, and initial 
appropriation of $50.000 has been secured 
to cover cost of surveys, engineering, etc. 
Lide & Adler, Woodward Building, Birm- 


ingham, Ala., are consulting engineers. 


Brevarp, N. C.—Ecusta Paper Corpora- 
tion, 345 West Fortieth Street, New York, 
N. Y., Henry S. Strauss, president, recently 
organized, plans installation of motors and 
controls, transformers and power substation 
equipment, regulators, conveyors, electric 
hoists and other equipment in new pulp 
and paper mill on Davidson River, near 
Brevard, where tract of about 225 acres 
of land has been acquired. Mill will be 
used exclusively for production of cigarette 
papers, using flax straw as raw material. 
A power house will be built. Entire proj- 
ect will cost close to $2,000,000. Bids are 
scheduled to be asked soon on general 
erection contract and equipment. J. E. 
Sirrine & Company, 215 South Main Street, 
Greenville, S. C., are consulting engineers. 

Jackson, Micu. — Consumers Power 
Company, Jackson, has approved plans for 
extensions in primary and secondary lines 
in parts of Allegan, Ottawa, Kent and 
Mecosta Counties for rural electrification, 
including service facilities for group of 
new consumers. Permission has been se- 
cured. 

Denver, CoLto.—Bureau of Reclamation, 
Denver, receives bids until May 31 for 
following equipment for four power sub- 
stations for Kendrick, Wyo. project: Four 
10,000-kva., 60-cycle, 6,900 to 66,400/ 
115.000 Y-volt, self-cooled, single-phaze 
transformers; one 115,000-volt, 600-amp., 
three-phase oil circuit breaker; three 115,- 
000-volt, three-pole, manually-operated dis- 
connecting switches; one  115,000-volt, 
three-pole lightning arrester, and one 34,- 
500-volt air-brake switch, for installation 
in Seminoe power plant. For four 5,000- 
kva.. 63,510/110.000 Y to 26,560/46,000 
Y-volt, self-cooled, single phase transform- 
ers; one oil circuit breaker, three discon- 
necting switches and one lightning arrester, 
all similar to above, for installation in 
Greeley power substation. For four 2,500- 
kva., 60-cycle, 63.510/110,000 Y to 13,800- 
volt, self-cooled, single-phase transformers; 
three oil circuit breakers, ten disconnect- 
ing switches, and one lightning arrester, 
all similar to above, for installation in 
Cheyenne power substation. And for one 
34.500-volt air-brake switch, for installation 
in Rawlins power substation. All equip- 
ment will be installed by government (Spe- 
cifications 775). 


La Piata, Mo.—Plans early for bids for 
municipal power plant and electrical dis- 





SHERMAN 


The Leading Name... 


| SOLDERLESS 
LUGS... 


LOW COST 
PRACTICAL 
| STRONG 
SIMPLE 












e DEPENDABLE 
SEND FOR 
TRADE BULLETIN 
—— NO. 15 
UNDERWRITERS 


UNIT 
ASSEMBLY 
PURE 
COPPER 


Patented 


Screw can't come out 
Rigid assembly 
No loose parts 
Easy and quick to use 
No special tools required 
Lighter and stronger than cast lugs 

| Grips wire at all points 

Send for samples and bulletin No. 15 


SOLDERING 
LUGS 


| A Complete Line 


SEND FOR 
TRADE BULLETIN 
NO. 21 







TWO-HOLE 
HEAVY 
DUTY 


FOUR HOLE 
HEAVY DUTY 





@ Correctly made 

@ Smooth inside and out 

@ Made from _ heavy 
tubing 


H. B. SHERMAN MFG. CO. 


BATTLE CREEK MICHIGAN 


copper 
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buting lines. Cost close to $100,000. 
k, T. Archer & Company, New England 
Building, Kansas City, Mo., are consulting 
engineers. 


Cepar Rapiws, Iowa — Central States 
Electric Company, Cedar Rapids, plans 
primary and secondary lines in parts of 
Palo Alto Country for extensions in rural 
electric system, with power substation and 
service facilities. Application has been 
made for permission. 


San Antonio, TeEx.—Has plans maturing 
for proposed municipal electric light and 
power plant, for which a Federal grant of 
$2.770,000 has been arranged. Electrical 
distributing lines will be built. Work is 
scheduled to begin at early date. 


KNOXVILLE, TENN.—Director of Pur- 
chases, Tennessee Valley Authority, Knox- 
ville, receives bids until May 31 for gen- 
erator unit and auxiliary equipment for 
hydroelectric generating station at Gun- 
tersville, Ala., comprising the third such 
unit at plant. 


Bay Crry, Micu.—Consumers Power 
Company, Jackson, has secured a new five- 
year light and power franchise at Bay 
City, and will make improvements in lines 
and facilities. Municipality has abandoned 
project to construct a municipal electric 
plant to cost close to $800,000 and appli- 
cation for Federal grant and loan has been 
cancelled. 


AserDEEN, Miss.—Plans early call for 
bids for electrical distributing system, in- 
cluding transmission line for connection 
with TVA power system, source of power 
supply, and power substation facilities. 
Beard Engineering Company, 2606 Oak- 
view Terrace, St. Louis, Mo., is consulting 
engineer. 


Souta Benp, Nes.—Ak-Sar-Ben Public 
Power and Irrigation District, Ashland, 
Neb., Martin Blum, head, has made ap- 
plication for approval of organization and 
will proceed with hydroelectric power and 
irrigation project at early date, for which 
plans are being prepared by H. H. Hen- 
ningson Engineering Company, Union 
State Bank Building, Omaha, Neb., con- 
sulting engineer. Financing in amount of 
about $1,500,000 is being arranged. Project 
includes construction of a power dam 
across Platte River, near South Bend, with 
installation of hydro-electric generating 
station, transmission lines and substation 
facilities. 


Boise, IpAnO—Bureau of Reclamation, 
Denver, Colo., is scheduled to receive ap- 
propriation of $750,000 for beginning work 
on Twin Springs Irrigation and Power 
project on Boise River, for which a total 
fund of $10,000,000 is being secured by De- 
partment of Interior, Washington, D. C. 
Project will include a power dam on 

ise liver, with hydro-electric generating 
station and transmission lines for power 
supply over a large area, primarily for 
pumping service. 


Wesr Pornt, Miss.—Tennessee Valley 
Authority, Knoxville, Tenn., has author- 


_ surveys for new power transmission 
= iiom Okolona to West Point, and 
ence 


Starkeville, Miss., for power sup- 
ply in “hat area. 


_Buri»y, Ipano—Milner Lowlift Irriga- 
tion Froject, Burley, Edgar Moorman, 
Preside ‘. has plans under way for a hydro- 
electric sower plant at the Minidoka Dam 
$ fed- 1 government. Fund of $400,000 
‘I be. arranged. A transmission line 
aa uilt, with power substation and 
1 


station facilities. 
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© Wood Pole Structure for 6600 v 
distribution system forming a 
turn of ninety degrees. 
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EXPERTS 
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| POWER CONNECTORS 
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BURNDY ENGINEERING CO., INC. 















e Steel Switching Tower 
erected at Fort Peck, 
Montana. 


@ The Schulman organization of erec- 
tion specialists has had more than 50 
years of experience in power line 
rehabilitation and construction projects. 
Trained crews and modern equipment 
for low-cost construction, in the quick- 
est time, are immediately available. 

Let us submit quotations and consult 
with you on your next requirements. 
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ERVICE CABLE 


Service Entrance 
Service Drop 


Underwriters Approved 


Write for bulletin. 


ROME CABLE 


CORPORATION 


Mills and executive offices 


330-400 Ridge Street 


ROME, N. Y. 


SALES] OFFICES: 
New York 
Cleveland Pittsburgh Boston 
Richmond Philadelphia 
Los Angeles 


Chicago 
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Recent Rate Changes 


Kansas City Power & Licut Company 
has filed a new electric schedule with the 
Missouri Public Service Commission, pro- 
viding reductions in rates for residence, 
commercial lighting and power customers, 
in Kansas City and 11 Missouri counties. 
The total reduction is estimated at ap- 
proximately $1,005,000 a year, based on 
the present volume of electric energy 
sales. The rates became effctive May 1. 
The new rates average about 714 per cent 
less than the present schedule. The new 
schedule reduced the top rate for resi- 
dence customers in Kansas City from 644 
cents a kilowatt-hour for the first 5 kw.-hr. 
per room per month, to 5 cents a kilowatt- 
hour for the first 10 kw.-hr. per room per 
month. The new rate for all energy used 
after the first 10 kw.-hr. per room will be 
21% cents a kilowatt-hour. The present resi- 
dence schedule contains a second rate step 
of 41% cents a kilowatt-hour for 5 kw.-hr. 
per room and a third step of 214 cents for 
all additional energy used. The top rate 
for residence customers in rural territory 
was reduced from 8% cents to 744 cents 
per kilowatt-hour. Other reductions were 





made in rates for commercial lighting, 
power, municipal buildings, churches and 
schools. Commission accountants estimated 
the new rate schedule, based on present 
use of electric energy, would result in a 
| reduction of about $934,000 a year for 
users in Kansas City, and about $71,000 a 
year for users in the remainder of the 
| company’s territory. 

| Durwam Pusiic Service Company has 
| reduced its rates to effect a saving to cus- 
| tomers of $65,000 a year, Stanley Win- 
borne, North Carolina Utilities Commis- 
sioner, has announced. The reduction was 
effective May 1. The largest reduction at 
this time goes to domestic customers, but 
the reduction for commercial customers is 
slightly larger on a percentage basis. 
lower rate is also given to large power and 
light customers. The new rate will save 
| $36,500 for domestic users each year, $19,- 
500 for commercial users, $5,500 for large 
| power and lighting users and $3,500 for 
industrial power users. Domestic custom- 
ers will continue to.pay $1 for the first 
12 kw.-hr., but will be charged 414 cents 
for the next 38, compared with 5 cents 
under the old rate; 3 cents for the next 
50, compared with 314 for the next 100 
under the old rate, and 114 cent for the 
next 100 compared with 214 for the next 
| 150 under the former rate. 


INDIANAPOLIS Power & Licut ComMpANy 
has been ordered by the Indiana Public 
Service Commission to reduce its light bills 
for residential users of 75 and more kilo- 
watt-hours a month. The new rate sched- 
ules which are to apply to commercial 
users as well as residential users were ef- 
fective on bills issued by the company 





beginning May 15. It is estimated that the 
| total annual rate reduction to be received 
_by consumers under the order will be ap- 
| proximately $460,000. The rates of 5.5 
cents a kilowatt-hour for any part of the 
first 30 kw-hr. consumed a month and 4.5 
cents a kilowatt-hour for any part of the 
next 30 kw-hr. remained unchanged in the 
residential rate. Above that consumption, 
| the order fixes the rate at 2.5 cents a kilo- 
watt-hour for any part of the next 60 kw.- 
hr. consumed in a month, and 2 cents a 
kilowatt-hour for all in excess of 120 kw.- 
hr. The minimum charge a meter was kept 
at 75 cents net a month. The old schedule 
which contained the same charges for the 
first two brackets, was 3.5 cents a kilo- 
watt-hour for the next 40 kw-hr. and 2.5 
| a kilowatt-hour for all in excess of 100 





















Complete —''I'm impressed with its 
completeness," writes District Supt. 
of Power & Light Co., in Utah. 


Indispensable — "Find it indispen- 
sable—the improvements in make up 
and binding will increase its useful- 
ness,’ writes Supt. of Substations of 
a Penna. Utility Co. 


Very Helpful in Ordering —''We 
are satisfied it will be very helpful in 
ordering electrical material," writes 
the Manager of a big Sugar Re- 
finery in Michigan. 


Constantly Refers to It—'We 
sincerely thank you as we constantly 
refer to it to find out Who Makes 
It,"" writes the Manager of a Munici- 
pal Light Company in Mass. 


@ YOU, TOO, can save time and 


money in your buying by making 
it a habit to look FIRST in Electrical 
Buyers Reference — because it is 
the most complete book of its kind. 





ELECTRICAL BUYERS 
REFERENCE 


Electrical World Edition 
Published Annually 
A McGraw-Hill Service 

330 W. 42nd St. New York, > 


i. Y. 

ee 
——— 
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kw.-hr. used in a month. New rates for 
commercial consumers follow: first 30 kw.- 
hr. per month, 5.5 cents each; next 70 
kw.-hr., 45 cents each; next 100 kw.-hr., 
4 cents each; next 300 kw.-hr., 3.5 cents 
each; next 2,500 kw.-hr., 3 cents each, and 
all over 3,000 at 2.5 cents each. The former 
commercial rate was: first 50 kw.-hr. per 
month, 5.5 cents each; next 50 kw.-hr., 
5 cents each; next 100 kw.-hr., 4.7 cents 
each; next 800 kw.-hr., 3.8 cents each, and 
all in excess of 1,000 kw.-hr., 3 cents each. 
The commission fixed the utility’s property 
yaluation, including both tangibles and in- 
tangibles, at $50,000,000 and decided the 
fair rate of return on this property was 
6 per cent per annum. 


SouTHWESTERN Gas & Exectric Com- 
pany has been ordered by the Arkansas 
Utilities Commission to reduce its electric 
rates to domestic and commercial consum- 


ers $12,560 annually. 


AvcapaMA Power Company’s charges for 
electric energy to domestic customers were 
reduced 5 per cent, effective May 1, under 
the rate schedule promulgated in 1933, 
designated as the “objective rate”. This 
reduction will mean a further saving of 
about $30,000 annually to residential cus- 
tomers of the company. Fitzhugh Lee of 
the state Public Service Commission stated 
that this will be the fifth reduction within 
as many years and brings the total savings 
to Alabama Power Company residential 
customers alone to almost a million dollars 
each year. 


New York Pustic Service Commission 
has suspended proposed revisions of the 
non-residential electric rates for the west- 
ern New York territories of the Niagara, 
Lockport and Ontario Power Company and 
the Lockport and Newfane Power & Water 
Supply Company, thereby preventing the 
proposed changes from becoming effective 
on May 1 as the companies proposed. The 
commission said an investigation would be 
made into the propriety of the proposed 
rates. Commissioner Maurice C. Burritt 
said that the new rate schedules purport 
to effect “considerable decreases” to many 
customers, but at the same time increases 
the rates to many other. 


Soutn Carotina Power Company has 
reduced its rate charges approximately 
$77,000 annually. The reduction became 
effective on all bills rendered after May 1. 


Ipano Power Company has reduced its 
electric rates approximately $100,000 a 
year. Oregon customers get the benefit of 
$10,000 of this sum. The reduction chiefly 
goes to residential users of electricity in 
the lower consumption brackets. It in- 
cludes a 10 per cent decrease in minimum 
bills for lighting and refrigeration, and 
reductions also in minimum bills for elec- 
tricity for electric cooking and for com- 
plete residential electric service, includ- 
ing water heating. Two rates, one 
for all lighting, refrigeration and cooking 
service, and one for complete residential 
service, will replace four separate rates 
formerly in effect for the four services. 


Cenrrat Arizona Licut & Power Com- 
PANY has filed a new rate for the benefit 
of larce consumers in Phoenix, providing 
a charge of $140 for the first 30 kw. of 
power or less of demand required by large 
firms and hotels to operate all equipment. 
The $140 charge represents the minimum. 
For the next 170 kw. demanded, the price 
is $2 per kilowatt; and for all additional 
kilowatts demanded the rate of $1.50 per 
kilowstt. The rate for use above the mini- 
mum is one and one-tenths cents per kilo- 
watt-hour for the first 175,000 kw.-hr., and 
8 mills per kilowatt-hour for all additional; 
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MULTIPLEX 
OVERALL METER ENCLOSURES 


(for ganging single phase meters) 


(Fig. C) 


Multiplex Overall Meter 
Enclosures are made in a 
variety of styles and sizes 
to meet requirements. 


The multiplex method of gang- 
ing single phase meters saves 
space, gives full protection and 
is easily and economically 


accomplished. (Fig. E) 


- 


Write for information on Superior Overall 
Meter Enclosures. 


Superior Switchboard 


& Devices Company 


CANTON, OHIO 
*Been at it Since 1920 
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STEEL STRAND +TELEPHONE WIRE 


PRODUCTS 


SCIENTIFICALLY MADE TO 
RIGID SPECIFICATIONS 


@rapo Galvanized Steel Strand is a highly special- 
ized product scientifically manufactured under direct 
laboratory supervision. Each grade and size is pro- 
duced from start to finish to meet the exacting de- 
mands of the service for which it is intended. Each 
wire used in forming a particular size and grade is 
made from the same special steel, processed in the 


same way, and galvanized by the Crapo Process. 


For further information consult the nearest distribu- 
tor of Crapo Galvanized Products, or write direct! 


INDIANA STEEL & WIRE CO. 


Muncie, - - Indiana 





operation data 
maintenance hints 
trouble location 


Motor 
and remedy 


This revision of Terrell Croft’s well-known manual offers you a 
practical, step-by-step coverage of the operation, construction and 
characteristics of a-c and d-c generators and motors. 


Now Ready—New 4th Edition 


Terrell Croft’s 


Electrical Machinery 


Revised by GEORGE H. HALL 


Special attention is given in this book to the installation 
and operation of motors and generators; trouble location 
and the correction of troubles; and proper selection of 
specific motors for specific purposes. Terminology and 
practice have been brought into conformity with the 
standardizations of the National Electrical Manufac- 
turers Association and with the 1937 regulations of the 
National Electrical Code. 
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Principles. OPé 


392 pages, 
illustrated, $3.00 


Special Features: 


—emphasis on new types of 
motors and improvements 
on older types 


—new photographs to illus- 
trate up-to-date designs 


—new material on the design 
and application of multi- 
speed motors and mercury- 
arc power rectifiers 


= 
s 10 DAYS’ EXAMINATION ON APPROVAL—SEND THIS COUPON . 
s McGRAW-HILL BOOK CO., INC., 330 W. 42nd St., N. Y. C. ® 
. Send me Croft—Electrical Machinery for 10 days’ examination on approval. In 10 days I will send : 
® $3.00, plus few cents postage, or return book postpaid. (We pay postage on orders accompanied by - 
= remittance. ) . 
s o 
GS NOMC 2. occce ccc cccccccnneccvccccccccccseneccscessnensceereeeees sees eee eeeereeseeeeseeeenccsaueessesetens ~ 
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scx ciseeseancacpunstanbuienciiinechansiile CORED x ecndaces cokhnSen as xéasgakinetens W. 5-21-38 . 
; (Books sent on approval in U. S. and Canada only.) . 
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the demand is based on a kilowatt 
power and the use on kilowatt-hour. '! 
users of light and power in Gila Bey | 
received reductions. Rates applicable .» 
residences and business firms places a *3 
minimum, instead of $3.50, with char; 
for use of 50 kw.-hr. reduced from $4.5 
to $3.75; 100 kw.-hr., cut from $7.50 ‘o 
$5.95, and 200 kw. from $12.75 to $8.95. 


Municipal Plants 


New Britain, Conn.—Mayor George J. 
Coyle has consulted with PWA administra- 
tion heads at Washington to determine 
what assistance he can obtain to estab!ish 
a municipal power plant. The city is now 
served by the Connecticut Light & Power 
Company. 


Liserty, Mo.—Voters gave municipal 
ownership of a light plant a majority of 
888 to 772 at a recent election, but failed 
to give the two-thirds vote necessary to 
carry the bonds to purchase the plant. 
Encouraged by the fact that more than 
53 per cent of the voters favored mu- 
nicipal ownership, another election will 
be asked, Dr. F. H. Matthews, chairman 
of the committee appointed by city coun- 
cil, stated. This issue will be up to the 
council to pass upon and the mayor to 
approve or veto. Missouri Gas & Electric 
Service Company will continue to serve 
the city as it has since its franchise ex- 
pired January 1, 1937, until some action 
is taken. 


York, Nes.—Convinced that the lowa- 
Nebraska Light & Power Company will 
not sell either its York plant to the city 
or its entire system to the Tri-County 
public power and irrigation district, City 
Council has voted to proceed with plans 
for construction of a _ generating plant 
and distribution system. Voters author- 
ized the city to acquire a plant either by 
purchase or construction at a_ special 
election on March 16. 


SanbuSKY, On10—City commission has 
decided to place a »roposal for erection 
of a $1,515,000 municipal power plant be- 
fore the voters at the August primary 
election. 


FinpLtay, On10—City Council voted five 
to two against consideration of a munici- 
pally-owned electric plant. Council’s posi- 
tion was expressed in adoption of the 
utilities committee’s report that “we be- 
lieve any further study of the matter at 
this time can result in nothing constructive, 
but would be the cause of much con- 
fusion.” 


Newton Farts, On1o—Rights of the 
village to sell a $150,000 bond issue for 
construction of a municipal light plant 
has been upheld by Judge Dewey 
McVicker, who dismissed an action filed 
by the Ohio Public Service Company, 
which sought to have the issue invali- 
dated on charges that the Democratic 
News in which the bonds were adver- 
tised, was not a proper medium for such 
advertisements. 


Soutu Boston, Va.—Town Council has 
appointed a committee to investigaie the 
advisability of the erection of a mun cipal 
electric plant and appropriated a sm to 
defray the costs of the investigation. It is 
the council’s view that the economy which 
might be effected by the erection of & 
municipal power plant is worth a th ough 
investigation. Should the proposa! prove 
feasible, application will be made ‘or 4 
loan through the PWA, or some : leral 
agency, for the necessary funds. 
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Preferred 


by leading Utilities 
and “Industrials” 


The most careful buyers in 
the country use PENN-UNION 
conductor fittings, because of 
their reliability. 

Every PENN-UNION fitting 


is correctly G+ oes 


signed, and care- 
fully tested. Every 
one is dependable 
mechanically and 
electrically. 


More — 
than 
6,200 
items— 
For tube, 
bar, cable, 
or wire— 
and all 


combina- 
tions. 


Write 
for the 
PENN- 
UNION 
catalog. 


Sold by leading jobbers 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. 


You'll find it in the complete line — 





Conductor Fittings 


Etectrican, Wort + May 21, 1938 














Recent Legislation 


Action has been taken in the various 
state legislatures on the following 
utility measures: 


Kentucky—The House has passed a bill 
increasing the assessments against utility 
companies to operate the state public 
service commission from $75,000 to $130,- 
000 annually. The House failed to give 
the bill 51 votes, required under the 
emergency clause it carried. The clause 
was stricken and the bill passed with 30 
votes against it. 

New York—Governor Lehman signed 
the Buckley bill, amending section 186-a 
Tax Law, by requiring every utility for 
the purpose of additional tax on utilities 
to file on or before September 25, 1938, 
instead of monthly, a report every three 
months stating gross income or gross 
operating income for preceding three 
calendar months. The bill amending the 
public service law in relation to sub- 
metering corporations died in committee. 

Ruope Istanp—Legislature has passed 
a bill requiring the registration and 
licensing of professional engineers. The 
Governor must appoint a Board of Ex- 
amination and Registration, comprising 
five professional engineers, from nominees 
selected by the engineering societies of the 
state and local sections of national 
societies. 

SoutH Carotina—The Florence and 
Darlington legislative delegates to the 
South Carolina General Assembly have 
introduced a measure to create a bi-county 
commission to borrow $1,000,000 from the 


PWA to set up a hydro-electric plant on | 
Black Creek on the Florence-Darlington | 


county line. 


Loutstana—Support of a bill to limit 
the charges made by the state Public 
Service Commission for investigation of 


rates of public utilities to $500 a month | 
has been announced by Governor Richard | 


W. Leche. The proposed bill to limit the 


rate costs is an amendment to an act | 


passed in the second extra session of 
1934 permitting the commission to assess 
heavy costs. Under the new law no utility 
can be charged more than $500 a month, 
and these charges are to be made subject 
to review by the courts as to their reason- 
ableness. “The present law has resulted 
in ridiculous and unjust bills being ren- 
dered against the power companies, but 
this new law will put a halt to this sort 
of thing,” the Governor said. 


Electric Truck Shipments 
Off 41% in First Quarter 


Domestic shipments of electric in- 
dustrial trucks and tractors during the 


first quarter, as reported by ten manu- | 4 : 


facturers representing the entire indus- 
try, were 242, against 412 in the same 
period last year, a decrease of about 


41 per cent, according to the Depart- | 
ment of Commerce. For the same pe- | 
riods new domestic orders were 172 | 


against 440, a loss of about 61 per cent. 
Domestic shipments in March totaled 
74, against 79 in February and 135 in 
March, 1937. New orders for March 
were 55, compared with 56 in February 

| and 164 in March of last year. 
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@ SUPERVISORY CONTROL 





SYSTEMS -- for Hydro-Electric 
Plants, Substations, Generating Sta- 
tions. 

A. C. NETWORK 
SUPERVISORY SYSTEMS ---- -- to 


supervise condition of Transformers 
and position of Network Protectors. 


OIL - FILLED CABLE 
SUPERVISORY SYSTEM - - -- - 


for supervision of oil pressure, quan- 
tity. temperature, etc. 


SUPERVISORY SYSTEMS 
AUTOMATIC PRINTED 
RECORD TYPE - for Circuit 
Breakers, temperatures, pressures, 
liquid levels, current, voltage, or any 
condition confined to fixed limits. 


ANNUNCIATORS - lamp and 
target relay types. 
RELAYS-telephone and signal types. 


SIGNALS -- Bells. Whistles, Horns, 
Buzzers, etc. 


PAGING SYSTEMS - of the code 


TteAutocall rr 


SHELBY,OHIO 
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SUBSTATIONS 
RURAL LINES 


OVERHEAD-UNDERGROUND 


@ This organization, backed by 26 j 


years of construction experience, 
can be of value to you in de- 
pendable and economical results 
regardless of the extent of your 
proposed project. 

A MILLER-BAXTER representa- 
tive will gladly discuss your re- 
quirements with you at your con- 
venience and without obligating 
you. Modern and complete facili- 
ties insure quick construction. 


The MILLER-BAXTER CO.., Inc. 
445 N. PENNSYLVANIA AVE. 
INDIANAPOLIS, IND. 


K-P-F 


Pole Top Switches 


No Extra Insulation 
No Special Structure 
No Bearing or Alignment 


Troubles 
For Catalogue Seeeeeecesseaeaas: 
Mail Coupon 
To 
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BOOK REVIEWS 





Fundamentals of Radio 


By Frederick Emmons Terman. Published 
by McGraw-Hill Book Company, 330 West 
42d Street, New York City. 458 pages, 
illustrated. Price, $3.75. 

This is an abridged and simplified 
version of the author’s “Radio Engineer- 
ing” and differs primarily in reducing 
the engineering content for the sake of 
emphasis on basic principles of circuits 


and tubes and their characteristics: 
Resonance and circuit analysis; tube 
properties as amplifiers (voltage and 


power), as oscillators, as detectors; modu- 
lation; power sources for tube operation; 
transmitters; wave propagation;  an- 
tennas—these constitute the major chapter 
subject headings. Shorter ones are of- 
fered on television and acoustics. Prac- 
tical equipments are brought into the 
text alongside the principles and phenom- 
Each chapter is accompanied by 
problems. 


Photoelements and 
Their Application 


By Bruno Lange, Published by Reinhold 
Publishing Corporation, 330 West 42d 
Street, New York, N. Y. 300 pages, illus- 
trated. Price, $5.50. 


History of the photoelement is accorded 
an ample chapter and this is followed 
by a canvassing of the multiplicity of 
theories of action in the cells, none of 
which seems to afford an incontrovertible 
explanation, even to the translator. The re- 
mainder of Part I is devoted to a survey 
of the properties of semi-conductor photo- 
cells and a reconciliation of these prop- 
erties with the reputable theories of action. 
Here are discussed the illumination, tem- 
perature, magnetic, sensitivity, threshold, 
X-ray, polarized light, cathode ray and 
frequency responses of cells as well as 
their stability and fatigue aspects. 

Technologic adaptations of photoelectric 
cells comprise the second half of the 
Illumination meters (photometers, 
exposure meters, reflectivity, etc.), trans- 
parency meters, spectrophotometers, color- 
imeters, gloss and visibility meters are 
some of those described in detail. Photo- 
electric telemetering is assigned a brief 
chapter. There are others on amplifying, 
switching and relay equipment for use 
with photocells. More attention is given, 
however, to the potentiality of the photo- 
cell to the physicist and chemist than to 
the electrical or industrial engineer. An 
extensive bibliography is incorporated. 


Graphic Routes to 
Greater Profits 


By John W. BEsterline. Published by the 
Esterline-Angus Company, Indianapolis. 
814x11, 320 pages, illustrated. Price, $3. 


Instrumentation of industry would take 
on a spurt if industrial executives will read 
it. Whoever does will find himself oblivious 
of the graphic instruments themselves but 
lured by the results obtainable from the 
information they afford. The focus is en- 
tirely on getting the facts about power 
consumption, stand-up of machines, eff- 
ciency of men, adequacy of supervision, re- 











When 
Reliability 
Counts 


Write for new 


Catalog—lIt’s Free! 


STRUTHERS DUNN, INC. 
142 N. Juniper St. Philadelphia, Pa. 





Te at 
daues is cost 





You know how much it costs to 
replace burned-out transformers a 
cables. Tong Test reduces this cost 
to a minimum by making current 
measuring a simple, five second job 
thereby enabling you to spot overloads 
before damage is done. 

Tong Test can be a big aid to your 
service men. It weighs only 23 
pounds, yet can be used for measuring 
current everywhere—in motors, tr2ns- 
formers, cables, etc.—underground or 
on poles. Send for the Tong Test 
bulletin which completely describes 
this great little instrument. 

The Voltor is now available for 
measuring voltage with the Tong Test. 


COLUMBIA ELECTRIC MFG. ©0. 


4529 Hamilton Av. Cleveland, @hio 
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finement of processes, elimination of wastes 
and delays, but through it all gleams the 
chart record as the index of the difficulty 
and of the corrective. 

The author wisely took the case treat- 
ment route to press his point. For sheer 
versatility, scope and persuasion nothing 
comparable has been collected and gleaned 
from technical literature to prove that this 
form of instrumentation earns its cost many 
times over. There are 450 illustrations 
and chart samples to support more than 
260 judiciously selected cases from power 
systems, factories and laboratories. Sched- 
uling production profitably, sleuthing dis- 
turbances, anticipating floods, controlling 
demands, eliminating the overloaded motor 
and the underloaded circuit, averting un- 
wise outlays, improving a product and dis- 
proving a theory, speeding up automatic 
packaging, detecting a wasteful dull tool, 
spotting a leaky pump, obtaining legal 
evidence, substantiating acceptances tests 
are just a few of the cases cited for in- 
dustrial plants. Many state the dollar 
value of the gains and hardly any two 
are from the same industry. 

Another group presents equally diversi- 
fied accomplishments of recording instru- 
ments on utility power systems. 

The style of writing has a compelling 
pace and the production engineer who 
needs a tool to persuade his management 
will find it here so phrased as to disarm a 
doubting executive. The book carries no 
advertisement or catalogue material. 


Elektrowarmetagung Berlin 
(Session for Electric Heating, 1936) 
Published by Wirtschaftsgruppe  Elek- 

trizitiitsversorgung, Berlin W62 Einem- 


strasse 1. 101 pages, 93 illustrations. 
Price 1.20 reichsmark. 


This is a collection of papers delivered 
at the convention in June, 1936. They in- 
clude discussions of the economics of 
electrically applied heat, technology of 
alloys, continuous flow ovens, welding, de- 
velopment of various types of furnaces. 
Rapid progress has been made in these 
fields. The papers reflect present-day 
practice in Germany. 


Electrical Year Book 


Published by Emmot & Company, Ltd., 
81 King Street, Manchester 3, England. 
377 pages, illustrated. Price, 1/6 net. 


New information provided in the 1938 
edition of this compact English hand- 
book covers such subjects as phase 
sequence, symmetrical components, leak- 
age protection, distance protection and 
the protection of a.c. motors. The trac- 
tion section has been brought up to date 
and there are new particulars on certain 
kinds of meters. 


Statistical Year Book, 
World Power Conference, No. 2 


y Vrederick Brown, editor. Published by 
rld Power Conference, 86 Kingsway, 
cn idon, W. C. 2, 182 pages. Price, $5. 


This authoritative publication contains 
an inventory, based on the latest available 
information, of the fuel and power re- 
Sources of the different countries and an- 
nual statistics, relating to 1934 and 1935, 
of the production, stocks, imports, exports 
and consumption of coal, brown coal and 
lignite, peat, coke, wood, petroleum, ben- 
zois, alcohols, natural gas, manufactured 
gas, water power and electricity. Statistics 
for about 60 countries are included, with 
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REASONS WHY THE 


GREENLEE 


HYDRAULIC PIPE PUSHER 
SAVES TIME AND MONEY 


It makes extensive trenching, 
back-filling, etc., unnecessary 
and saves tearing up lawns 
and pavements. 


Under usual conditio s, one 
man can operate the levers 
with ease. 


It has several speeds to suit 
varying soil conditions. 


Depending on the length of 
base used, it will push from 
4 to 7 feet with but one 
setting of the pipe clamp. 


It is easy to handle and simple 
to set up and operate. 


Let Us 
Send 
Complete 
Details 


The Greenlee Pusher consists of a hydraulic unit which operates 
on a notched steel base. Pumping the levers sets up pressure 
within two oil cylinders, causing the body of the pusher to move 
forward against the pipe clamp. Depressing the levers releases the 
pressure, permitting springs within the unit to move the pistons 
forward to a new notch. 


GREENLEE TOOL CO., 1705 Columbia Ave., ROCKFORD, ILL. 
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TYPE WD 


Absence of all rapidly moving parts, contacts, and 
timing mechanisms results in a meter of exceptional 


dependability and eliminates loss of demand readings. 


SEND FOR YOUR COPY OF CATALOG TO 


LINCOLN METER COMPANY 


SPRINGFIELD. ILLINOIS 
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Consulting Management Designing 
Accounting Appraisals Testing 
Valuations Construction Financing 


WILLIAM A. BAEHR 
ORGANIZATION, INC. 


ENGINEERS—ACCOUNTANTS—MANAGERS 
231 South La Salle St. 
CHICAGO 





BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 

1l Park Place, New York City 

36 State Street, Albany, N. Y. 





BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


Mutual Building, Kansas City, Mo. 


EDWARD J. CHENEY 


ENGINEER 


PUBLIC UTILITY PROBLEMS 


61 Broadway New York 


HUGH L. COOPER & CO. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hydro-electric power plants. 


101 Park Ave. New York 


ROBERT E. FOLEY 


Erecting Engineer 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 


CARDS ON THIS PAGE 


of Professional Services 
are available at a cost that is negligible con- 
sidering the possible clientele contacted. Rates 
on request to 


Departmental Advertising Staff 
ELECTRICAL WORLD, 330 W. 42nd St., N. Y. 
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Here’s 
Help! 


PROFESSIONAL SERVICES 





ELECTRICAL TESTING 
LABORATORIES 


Electrical and Mechanical Laboratories 


Tests of Electrical Machinery Apparatus and Sup- 
plies. Materials of Constructions, Coal, Paper, 
etc. Inspection of Material and Apparatus at 
Manufactories. 

80th St. and East End Ave., New York 





FORD, BACON & DAVIS, Inc. 


Engineers 


DESIGN ¢ CONSTRUCTION 
VALUATIONS ¢ REPORTS ¢ INTANGIBLES 


Philadelphia New York Chicago 
Washington Dallas 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive 





HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 
46 So. 5th St., Columbus, Ohio 
431 So. Dearborn St., Chicago, IlL 

136 Liberty St., New York 


WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—WILLIAM S. LEFFLER 
Engineers — Economists 
Public Utility Management Problems 
Economic Audits for Selective Load Building 
Balanced Domestic Load Development 
Cost Analysis—Rate Cases 


30 East 42nd Street—New York 





LUCAS & LUICK 


ENGINEERS 


Transmission Lines 
Industrial Plants 
Reports 


Power Plants 
Examinations Valuations 


Rate Cases 
Public Utility Management 
231 So. La Salle St., Chicago 





Consulting Engineers can give needed 
advice regarding most any problem for 
they see each separate department in its 
relation to the whole plant—and they 
sell nothing but their broad experienced 
services. 





NEW McGRAW-HILL BOOK CATALOGUE 


Are you concerned with Power Generation, Transmission or Distribution— 
Management, Merchandising or Engineering 
terest at the moment? Somewhere in the 120 sections of the McGraw-Hill 
Catalogue, you'll find a guide to the books that will help you generously 
Send for a free copy. 


Motiaswdins. Boox Co., INc., 330 W. 42d St., New York, N. Y. 


in solving your particular problems. 





Chicago, III. 








? What's your most urgent in- 





Inspections 
Cost Analysis 
Investigations 








DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydro-Electric Development, Dams, Water Supply, 
Flood Control, Engineering Problems relating to 
Water Rights and Water Power Law. Appraisals. 


New York City, 50 Church §t. 





Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 





New Bill Frequency Analyzer Method 
Investigate 


102 Maiden Lane New York 








SANDERSON & PORTER 


ENGINEERS 
for the 
FAG ae ee 
ee 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 


SARGENT & LUNDY 


Incorporated 
ENGINEERS 


140 South Dearborn St. 
Chicago, IIl. 


SPOONER & MERRILL, INC. 


Consulting Engineers 
Design—Supervision of Construction 
Reports—Examinations—Valuations 

20 North Wacker Drive, Chicago, Illinois 


STEVENS & WOOD 


Incorporated 
ENGINEERS AND 
CONSTRUCTORS 


30 Broad Street New York 


THE J. G. WHITE ENGINEERING 


CORPORATION 


Engineers—Constructors 


Steam and Hydroelectric Power Plants, Transmis- 
sion Systems, Office and Industrial Building, Air 
a Railroads. 

PORTS and APPRAISALS 

80 Broad aaen New York 
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continental and world totals where 
practicable. 

Copies are obtainable from London or 
through the American National Commit- 
tee, World Power Conference, Interior 
Building, North, Washington, D. C 
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Beitrag zur Berechnung 
von Mastfundamenten 


Notes on Computation of Tower Founda- 
tions) 


By H. Fréhlich. Published by Wilhelm 
Ernst & Sohn, Berlin. 81 pages, 70 illustra- 
tions. Price 5.65 reichsmarks. 


This is the third edition, completely re- 
vised, according to the preface, of a book 
first published in 1915. Starting with a 
review of data secured in tests on full- 
sized transmission towers, formulas are de- 
veloped for the stability of various types 
of foundations and under various soil 
conditions. Typical problems are worked 
out numerically in detail. The section 
dealing with towers constructed on buried 
platforms or sills of creosoted wood or 
reinforced concrete slabs should be of 
especial interest to engineers in the United 
States, where that type of construction is 
not commonly used. 

® 


Low-Voltage Cathode-Ray 
Tube and Its Applications 


By G. Parr. Published by Chapman & 
Hall, Ltd., London. Obtainable from Allen 
B. DuMont Laboratories, Upper Montclair, 
N. J. 174 pages, illustrated. Price, $4. 


The book is confined to cathode-ray 
tubes operating with electron accelerating 
voltages of 500 to 3,000 volts. Design, 
construction and performance character- 
istics as well as the technique of operat- 
ing them with focussed beam are the 
subject matter of the first two chapters. 
Phase angle and power determination 
from the area and configuration of re- 
sultant Lissajou figures, the means of 
establishing linear time and other bases 
and synchronization consume the two fol- 
lowing chapters. The remaining three 
deal with radio, television and industrial 
applications. Among the latter are ex- 
plosion pressure measurements and en- 
gine indicator diagrams, the cathautograph 
of DuMont for message writing, electro- 
cardiograph, etc. The book is a useful 
addition to the practical literature on 
electronics in industrial research and 
practice, 

” 


Die Induktionsmaschinen 
(Induction Machines) 


By Dr.-Ing. Rudolf Richter. Published 
by J ullus Springer, Berlin W9, Linkstrasse 
22-91. 440 pages, 263 illustrations. Price, 
30.00 reichsmarks. 


Preceding volumes of this series of 
comprehensive textbooks on electrical ma- 
chines dealt successively with direct- 
Current machines, synchronous machines 
and converters, transformers. The pres- 
ent book, Vol. 4, takes up the theory and 
desien of induction machines. As typical 
of ie scope, mention may be made of 
the discussion of the effect of higher 
freq.ency components following the 
groudwork based on the fundamental 
wave only, the use and characteristics of 
Various types of motors, the causes, meas- 
uren.ents and suppressions of vibration 
and noise, speed control, losses, experi- 
ments! methods. The book should be of 
interest particularly to designers and teach- 
ers «{ electrical theory. 
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POLE HOLES COST LESS 


with a BUDA-HUBRON POLE HOLE DRILL 


Surveys have proved conclusively that Buda- 
Hubron Pole Hole Drills are saving money for 
owners every day. Here are a few excerpts taken 
from these unbiased surveys— 

“Saves $121.28 a day" 


“Returning 174% of ‘he investment yearly" 
a 120-75 ft. poles in 24 days—total 
$565.44"' 


mgotna $2 $2,283.36 in one month" 

It will pay you to investigate the money- 
saving possibilities of the Buda-Hubron Pole 
Hole Drills, for replacement work, or new 
construction. Ideally suited for rural electri- 
fication work. 


RENTAL TERMS ON REQUEST 










Send for 
Bulletin 868-W 





“AIMco 


“ae vst 


~ FIBERGLAS, CELLOPHANE 
AND PAPER Insulation Wind- 
ing Machine. 


No. 2-S-8 S BB Machine. . 


esT. 1855 Alco, INCI9IS 


“american” 
[iactineny 


CHIN: ERY 
Jf SII COMPANY 


TRaot ——<—<€_ 


519 West Huntingdon St. 


HILADELPHIA 
ENNSYLVANIA USA. 


HIGH GRADE 
HARD PORCELAIN 


FOR 


Electrical Specialties 
High and Low Voltages 


As Qe IRB AO SORRY re 


STAR INSULATING BEADS 


Use Lavolain ball and socket beads for 
insulating bare wire. Heat resistant. 
High Secure and mechanical strength. 


Made in U. A. Quality beads at low 
IMPERIAL Sty Soe Re Se tenets Ee 


PORCELAIN WORKS THE STAR PORCELAIN CO. 


TRENTON, NEW JERSEY TRENTON, N. J. 








(1733) 105 











UNDISPLAYED RATE: 
10 cents a word, minimum charge $2.00. 


Positions Wanted (full or part-time salaried 
—— only), % the above rates, 


payable in advance. 


(See 1 on Bow Numbers) 
Proposals, 40 cents a line an insertion. 


op 
EMPLOYMENT SERVICE 


SALARIED POSITIONS, $2,500 to $25,000. 

This thoroughly organized advertising serv- 
ice of 28 years’ recognized standing and repu- 
tation carries on preliminary negotiations for 
positions of the caliber indicated through a 
procedure individualized to each client’s per- 
sonal requirements. Several weeks are re- 
quired to negotiate and each individual must 
finance the moderate cost of his own cam- 
paign. Retaining fee protected by a refund 
provision as stipulated in our agreements. 
Identity is covered and, if employed, present 
position protected. If you have actually 
earned over $2,500, send only name and ad- 
dress for details. R. W. Bixby, Inc., 262 
Delward Bidg., Buffalo, N. Y. (Elec. World.) 


EXECUTIVES AND TECHNICAL MEN, Con- 
tact selected employers in any territories 
through our confidential and effective 
methods, Established 22 years. Write The 
National Business Bourse, H. H. Harrison, 
Director, 20 W. Jackson Blvd., Chicago. 


POSITION VACANT 


DISTRIBUTION ENGINEER—Give education, 

experience, personal description, salary ex- 
pected with expenses paid, and enclose snap- 
shot. P-767 Electrical World, 330 West 42nd 
Street, New York City. 


POSITIONS WANTED 


UTILITY CORPORATIONS: Utility real estate 

and franchise taxation expert realty ap- 
praiser; right-of-way acquisition; remarkabily 
successful tax saving record in utility prop- 
erty taxation; salaried connection desired. 
PW-727, Electrical World, 330 West 42nd 
Street, New York City. 


DISTRIBUTION SUPERINTENDENT Engi- 

neer, 20 years operating and engineering 
experience, overhead and underground distri- 
bution, substations, electric railway. Some 
commercial, technical and business training. 
Employed at _ present. PW-769, Electrical 
World, 520 No. Michigan Ave., Chicago, Ill. 
ELECTRICAL ENGINEER. Experience in 

electrical distribution, plant operation, in- 
dustrial and electrical design. Some executive 
training and experience. Age 36. Desire loca- 
tion in South. PW-774, Electrical World, 330 
West 42nd St., New York City. 


ORROSEODEGED DOD OLEDGRDELOOREOeG RON SEO ReenOREROeOneneeS: 
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SELLING 
OPPORTUNITIES 
OFF ERED—WANTED 


Selling Agencies—Sales Executives 
Salesmen—Additional Lines 












Peueunnnsncesevsonsenccaccncuscecses 


See also Position Vacant 


OPPORTUNITIES OFFERED 


SALES REPRESENTATIVES—If you have 

direct contact with the meter departments 
of electric light companies in upper New York 
state, southern Atlantic states, Minnesota, 
Wisconsin, Michigan, Illinois, North and Cen- 
tral states, we would like to discuss real live 
representation on _  fast-selling, well-recom- 
mended and popular products used exclusively 
in meter departments. SW-772, Electrical 
World, 330 West 42nd Street, New York City. 








SALES ENGINEER technical, wide acquaint- 


ance industrially Wisconsin, desires repre- 
sent reputable firm preferably agency basis. 
SA-771, Electrical World, 520 No. Michigan 
Ave., Chicago, Ill. 


ADVERTISER could contribute good repre- 


sentation to firm requiring Sales Engineer. 
Age 38. American Citizen. Married. No 
children. British university. 13 years with 
large American electrical manufacturer. Solid 
experience in sales promotion of exterior and 
interior lighting equipment and lamps in U. 8S. 
and Britain. Willing to go abroad. RA-773, 
Electrical World, 520 No. Michigan Ave., Chi- 
cago, Ill. 
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EMPLOYMENT : Business : OPPORTUNITIES : eauipment—usep or RESALE 






INFORMATION DISPLAYED—RATE PER INCH: 
Bow Numbers in care of any of our New 3 UGG 6060. 6 0eeees basnee cou 
York, Chicago, or San Francisco offices 2 to 3 inches ..... esccceses 6.75 per inch 
count 10 words additional in undisplayed A\G) FM. eo ccivcees eee 6.50 per inch 
ads. 8 to 14 inches ...... SIIIIIT 6:25 per inch 


Discount of 10% if one payment is made in An advertising inch is measured vertically 


advance for four consecutive insertions of on 
undisplayed ads (not including proposals). a 








CHICAGO'S LARGEST and M 





ELECTRIC POWER EQUIPMENT 


1—2500 KVA West. MG set with 3 ph., 60 cy., 6600 V. motor and generator. 
2— 300 KW GE. synchronous MG sets, 250 volts DC, 720 RPM 

1— 100 KW GE. synchronous MG set, 125 volts DC, 40 cycle motor drive. 
1— 90 KW Woods frequency changer, 60 to 80, 90, 100, or 120 cycles. 

1— 100 HP GE. 3 ph., 60 cy., 220/440 V., 900 RPM vertical slip ring motor. 
1— 550 HP GE. 3 ph,, 60 cy., 440 V., 277 RPM synchronous motor. 


Send For New Catalogue. If you don’t see what you want ask us for it. 


CHICAGO ELECTRIC COMPANY, 1314 


Phone Canal 2900 
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FOR IMMEDIATE DISPOSAL: 
4 General Electric—Type K-32-C— 


one column, 3 columns—80 inches—to 
page. Contract rates on request. B.W. 


Copy for New Advertisements Received Until Monday 10 A. M. for the Following Saturday’s Issue (published every other week) 


ex. 
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OST COMPLETE STOCK 


West Cermak Road, Chicago, Ill. 
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(PORE ene 


FOR SALE—M. G. SETS 


2 only 750 KW Westinghouse M.G. Sets, 












bial oo il 2200 volt synchronous motors, 125/250 ; 

7500 volt—1200 a 3 pole volt three wire generators, complete with i 
Single Throw Oil Circuit Breakers, starting panel and D.C. switchboard. : 
Solenoid Operated and Truck May be inspected in original installation. 
Mounted. DEPARTMENT OF WATER & POWER : 
‘ os Angeles, California 5 

12 General Electric—Type F—Form “Orvesenveneceneausuedsuae aueanersnny anne me 
K130—28, 000 volt—600 ampere—3 sgeocenenssenssnesesnsesesnenecsnsqnssonssesensnasenassasnnacuennenannetesensetetneneneetenntenenerONIN 
phase Oil Circuit Breakers Truck ? Bed : 
Mounted and Solenoid Operated. #: : uying : 
Purchased from the Consolidated Edison : #: : = 
Company, formerly used in one of their i : Good Used Equipment : 
substations. = : 
Condition of switches, excellent. a s. frequently the difference between 3 
WILLIAM H. LUDWIG —_; {having good needed equipment or do- 
sé : 

656 Bushwick Avenue, Brooklyn, N. Y. = i ing without it. 5 
MTT Froneeanensenneccenccenccencesesecaeangnscnnecenceeceeoeaneneneseenoenscecuaeteusgccaesggeusnscegesnees ne 
peveoevevevenncuenensceneneneueseeeonsenesnsesnsnenssusnucereneneensnegenesegeoenegcananennsesnseseneuneueneuenenecenennsneneueneneseueeneseenseseuennsuanensaenencuesunonenenenenecuvenecusanecussuscsuenensneqneneineey, 
66 . i 
EARCHLIGHT”  oervutice | 

T is to help you whenever you have a business’: 

want. It insures you, at an extremely small: 

cost, the quickest and most effective delivery 

of your message to the men in this field who 

are most likely to be interested in your needs. : 

Try it. Learn what “SEARCHLIGHT” really: 

means to YOU. : 

Agencies Wanted Employment Agencies Patents For Sale : 
Agents Wanted Foreign Business Plants For Sale : 
Auction Notices For Exchange Positions Vacant : 
Bids Wanted For Rent Positions Wanted : 
Books and Periodicals Franchises Property For Sale : 
Buildings For Sale Help Wanted Proposals : 
Business Opportunities Industrial Sites Receivers’ Sales : 
Civil Service Opportunities Labor Bureaus Representatives Wanted z 
Contracts-to-be-let Machine Shops Salesman Wanted : 
Contracts Wanted New Industries Wanted Specialties : 
Desk Room For Rent Partners Wanted Sub-Contracts Wanted : 
Desk Room Wanted Patent Attorneys Water Front Property = 
Educational Work Wanted : 
For Every Business Want : 

Think “SEARCHLIGHT” First : 

S penenenennenenaeeeneneneueneneneansgneesnnneneneseeennnnnauensoensnnueeeensenneeoeesennneeueeeneneneeeueeeenOuOeesuenenenennenesnensueneneseneousnsuneenneuueneunsnossnscecnnacenennuanscnnsccucnussuaneensnnrest! ee 
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